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1018,748050,2082350,6022.1  1068.747950,2082050.6012.5 CONSTRUCTION CONTROL PONTS  CONSTRUCTION CONTROL PDNTS CONSTRUCTION CONTROL POINTS ~ CONSTRUCTION CONTROL POINTS  CONSTRUCTION CONTROL PONTS cousmucnon cournq. POINTS CONSTRUCTION CONTROL POINTS CONSTRUCTION CONTROL POINTS

1019, 148050,2082400.6020.7 1069, 747950, 2082100, 6011. 1 P B PR o St o Bl

1020, 748050.2082450.6018.4 1070, TAT950,2082150. 6003, 8 ﬁ' ﬁ' gﬁ\" ﬁ ﬁ" g‘ﬁv ﬁ ﬁ ‘gﬁ“"\ ﬁ’ ﬁ“‘ gﬁ@ gﬁ@\ ﬁ"‘ ﬁ' §qx"“ g{f‘”’

1021 4748050, 2082500, 6018 10T1.747950,2082200, 6008. 4 ‘@é’ ,ﬁ ﬁ

1022,748050,2082550,6016.7 10724 747950,2082250, 6007 Ti01s 141soo.zoazoso 003.6  1126.747850.2081550.6006.2  1157,747600,2081 7176, 747600~ 208225059 ; 7 VSSBET  YezE.74T oo.zomoo.ss 1650+ 208 1215.74 5 1500, 5568, VOLUME OF ADDITIONAL 1-FOOT

1023.748050,2082600,6011.8  1075.147T950.2082500,6005.7  1102.747300,2082100,6002.2 1127, 4TG50, 2081600,6003 1152, T4TB00,2081050.6028.7 1177, 74T800.2082300,5975. s 1zoz-7mso.zoszooo.ssso.z 1227, TATT00.2081950,5974. 1 1zsz.14vsoo.zoanoo.sess T 1280.747550.2081650.5367.6

1024.748000.2081350,6044.1  1074.T4T950,2082350,6004.3 1103, 747900,2082150.6000.8 1128, 747850,2081650.6007.8  1153,747800.2081100:6025.6  1178.747800,2082350,5977.6 1203, T4TT50,2082050:5977.6  1228.747700.2082000,5871.5 1253.747600,2084450,5992.7 1281.747550,2081700:5966. 4 GRADE FILL WITHIN MIT OF WASTE

1025.748000,2081400,6040.9 1075, 747950,2082400,6002.9 1104, 747300.2082200,5989.5  1129,747850,2081700:6012.7  1154,747800.2081150,6022.5  1179,747800.2082400,5976.2 1204+ 7147750,2082100.5975.5  1229.747700.2082050.5969 1254, T47600+2081200,5990.8 1282.747550,2081750,5965. 1 60 CUT = 0 cu.yd.

1026,748000,2081450,6037.8  1076.747950,2082450,6001.6  1105,747900,2062250,5998.1 1130, 747850,2081750,6010.1 1155, 747800.2081200,6019.5 1180, 747600,2082450,5574.9  1205,T47750,2082150.5974.1 1230, T47700.2082100,5966.5 1255, 747600.2081250.5987.5 1283.747550.2081800,5863.9 FILL = 15, 191 cu. yd

1027, 148000,2081500,6034.6  1077,747950,2082500,6000.2  1106,747900,2062300,5996.8 1131, 747850,2081800,6007.6  1156,7A7800.2081250,6016.4 1181, TATTS0:2080350.6026.4 12064 T4T750,2082200,5972.8  1231,747650.2081050,6003.3 1256+ 747600,2081400,5974.3 1284, T47550,2081850,5962. 7 =Y - ya.

1028748000, 2081550,6000.5  107B.74T95D.2082550.5998.8  1907,747900,2082350,5995.4  1132,747850,2081850:6005.1  1157,747800.2081300.6013.3 1182, T4TTS0.2081000,6023.3 1207, TATI50,2082250,5971.6  1232,747650,2081100.6000.2 1257, T47600,2081450,5973,1 1285,747550,2081300,536%.5 NET =-15.181 cu.yd.

1029, 748000, 2081600,6028.4  1079.747950,2082600,5997.5  1108,747900,2082400.5994 . 1133,747850,2081900.6002.5  1158,747800,2081350,6010.2 1183, T4T150.2081050.6020.2  1208.747700:2081000:6014.8 1233, 747650.2081150,5957,1 1258747600, 2081500.5971,9 1285+ 747550+ 2081950, 5960.3

1030, 748000, 2081650,6028 1080.747900,2081000,6048.7  1909.747300,2082450,5982.7  1134,747850,2081950,6000 1159,747800,2081400,6007.1  1184,747750,2081100,6017.1  1209,T47700,2081050:6011.8  1234,747650,2081200,5994.3 1259, 747600, 2081550,5970.7 1287, 147550, 2082000, 5958. 1 FINAL COPY

1031,748000,2081700,6034.6 1081, 747900,2081050,6045.6 1110, 747900,2062500,5991.3  1135,747850,2082000-5957.4 1160, 747800.2081450,6004 1185,747750:2081150,6014.1  1210,747700.2081100,6008.7  1235,747650.2081250,5831.2  1260.747600.2081600,5969.5 128B,747550,2082050,5355. T

1032748000, 2081750.6036 1082:T47900,2081100,6042.5  1111,747900.2082550+5389,2 1136, 747850,2082050,5934.5 1161, T4TB00.2089500,6000,9 1186, 747750,2081200,6011  1211,747700,2081150,6005.6 1236, 747650.2081300.5386.1 1261.74T600,2081650,59T2 1289, 147550,2082100.5953. 3

1033,748000.2081800,6033.5 1083.747300.2081150,6039.5 1112,747900,2082600,5988.6  1137.747850,2082400,5993.3  1162,747800,2081550,5987.1 1187, 74T750,2081250,6007.9  1212,747700-2081200:.6002.5  1237.747650.2081350.5984.9 1262, 747600,2081700,5969.5 1290, T47550+2082150.5950.3

1034, 148000, 2081850, 6031 1084747900, 2081200,6036.4  1113,747850,2080900.6046.4  1138,747650,2082150,5991.3 1163, T47800.2081600,5395.1  1188.74T750.2081300,6004.8 1213, 747700,2081250,5999.4 1238, 747650, 2081400,5981.8 1263. TAT600, 2081750,5966.9 1291, TATS50+2082200,5948.5 CARTH TECH J I | I , I ] l T 3178

1035.748000:2081900,6028.5  1085.747900,2081250,6033.3  1114.747650,2080950,6043.3  1133,747850,2082200:5990.6  1164,747800.2081630,6000.7  1189,747750,2081350,6001.8 1214, 747700, 2081300:5996.4 1239, 747650, 2081450,5976.7 1264, 747600, 2081800,5964.6 1292, T47550.2082250,5846.1 —DESION CHPA L Qs | _POORCT/CNACE 0.

10364 748000 2081350.6025.8 1086+ 147300:2081300,6030.2  1115,747850,2081000.6040,2 114D, T4T850,2082250,5988.2 1165, 747800, 2081700, 6004 1130, T47750,2081400,5998. 7 1215,747700,2081350,5985,4 1240, 47650, 2081500, 5975.5 1265, 747600, 2081850,5963.4 1293, T47550,2082300,5943.7 | O | oo sse PROKCT/MCE W0, Gaoszs

1037.748000,2082000.6023.4  108T.747900,2081350,6027.2 1116, 747850,2081050,6037.2  1141,747850.2082300,5987.8  1166.747800,2081750,6001.5  1191,7477502081450,5955.6 1216, 747700, 2081400,5990.2  1241,747650,2081550,5972.4 1266+ 747600, 2081900,5962.2 1294, T4T500+2081550,553.3

1038.748000,2082050,6021.4 1088 T47300,2081400+6024 1117, 747850,2081100,6034.9 1142, T4T850.2082350,5986.5 1167, T47800,2081800,5399 1192,74T150.2081500,5992.4 1217, T4T700,2081450:598T.1  1242,747650,2081600,5973.9 1267,TATE00,2081950,5961  1295.747500.2081600.5952.8 | KEYWORDS | Taeommces [ooiee SoPuTmAsivs v v rocer o DEPARTHENT gaé'fzg’m

1033, 748000, 208210046020 1089, 747900,2081450,6020.8 1118, 747850.2081150.6031 1143, T4T850,2082400,5985.1 1168, 747800, 2081850,5996,4 1193, 747150, 2081550,5969.3  1218.747700,2081500+5984 1243, 747650, 2081650,5879.5 1268, T4T600. 2082000,5959.5 1296 747500+ 2081650 5952.2 Fract. ¢ 7 AL :

1040, 748000,2082150,6018.7 1090, 747900,2081500,6017.8  1119.747850,2081200,6027.9 1144, 747850,2082450,5983.8  1169.747800,2081900,5953.9  1194,747750,2081600,5988.1 1219, 747700, 2081550:5980.8 1244, 747650.2081700.5978.1 1269, TAT600,2082050,5957.1 1297, T47500+2081700.5951.5 |1+ ozt RockyFlats Environmantal Tochnology S1te

1041,748000:2082200:6017.5 1031, T47800,2081550.6014.6 1120, 747850,2081250,6024.8  1145,747850,2062500,5982.4 1170, 747600, 2081350,5991,3  1195.T4TI50.2081650,5993.6 1220, 747700,20B1600-5981 1245,747650. 208750 5975.6 1270, 147600, 2082100.5954.7 1288.747500.2081750,5950.9 |7 .+ i LI TR TSR T YT

1042, T4B000:206225046013.3 1092 TAT300.2081600,6011.5  1121,747850.2081300,6021.0 1146, T47850,2082550,5981  1171.747600,2062000.5988.8 1136, ATIS0.2081100,5995.4 1221, T4T700,2081650:5986.6  1246.747650,2081800.5973 1271, TATEQD. 2082150,5952.3 1293.14T500.2081800.5950.2 |5 s ~*—1DESIGN TGP OF REGRADE

1043.748000,2082300.6014.6 1083747300, 2081650,6014,8  1122,747850,2081350,6018,7 1147, 747650,2082600,5979.7  1172.747600,2082050,5286.3 1197.74T750.2081750.5982.8  1222.74T700,208VT00:5386.T  1247,747650. 20818505870, 5 1272, TAT600. 2082200,5949.3 1300, T47500.2051850.5349.5 | e ISW2IS]SURFACE F INAL CONTOURS

1044, 748000:2082350,6013.2  1094.747900,208700,6020,4  $123,T47850,2081400.6015,6 1148, 747800, 2080850,6041 1173,747800.2082100,5964.4 1198, 747750,2081800,5990.3 1223, 74T700,2081750:5984.2  1248,747650,2081900.5367,5 1273, T47600.2082250.5047.5 1301,747500.2081900,5348.9 |3 A N S®%] ORIGINAL LANDFILL

45, 74B000:2082400,6011.8 1095, T4TS00,2081750,6018.8 1124, 747650,2081430,6012.4  1143,747800,2080900.6037.3 1174, 747800, 20821505983 1199,747150,2081850,5987.8 1224, TATT00,2081800-5981.7  1249,747650,2081950.5365.4 1274, T4TS50.2081350.5366.8 1302, 747500.2081950,5548.2 |5+ s N
: 146, 748000:2082450,6010.5  1096+747900,2081800,6016.2  1125.747850,2081500,6009.5  1150,747800.2080950,6034.8  1175.747800.2082200,5981.7 1200, 747750,2081900,5985.2 1225, 747700,2081850,5979.1  1250,747650,2082000,5962,9 1275, T4T550,2081400.5963,1 1303. 7475042082000, 5946. 5 SHRP EDGES C ACCELERATED ACTIO

047748000, 2082500.6003.1 1097, 7479002081850, 6013. T 1276, 747550,2081450,5369. 4 1304, 7T47500.2082050.5344. 7 DESIG

1048, 748000, 2082550.6007.7 1038+ 747500, 2081300,6011.2 1277, 747550, 2081500,5069. 7 13054 7475002082100, 5342.8 [3i%2] mlwlucma [rssur ]

1049,748000,2082600,6006.4 1099, 747900.2081950,6008.6 1278,747550,2081550.5969. 6 1306, 747500 2082150,5841 I

1050, 747950.2081150,6047.3 11004747300, 2082000, 6006. 1 1307,747500, 2082200, 5837 A5 SHOWN B 5 1 788 - 006 O
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Wi 747796.3 2080845. 4 6040.0 w22 747662.2 2081038.8 5998, 0 E1 748005. 4 2082561 6008. 4 E127  747692.6 2082589. 1 ' TC -
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W5 747763.4 2080837.0 6030.0 W26 747592.2 2081215.8 5990. 0 €5 747970 2082594, 4 5001, 2 E152 7476423 2082619, &
W6 747763.8 2080876. 3 5030.0 w27 747580.2 2081161.9 5980.0 E16  747047.7 2082574 5950. 5 E154  747641.3 2082587 FINAL COPY
W7 747746.8 2080849.2 6024.0 W28 747586.7 2081169.5 5980. 0 E17  747943.9 2082556. 4 5990. 5 E157  747634.1 2082531. 9
W8  747745.0 2080859.0 6024.0 W29 747528.5 2081205.5 5972.0 €24 747920.8 2082578. 9 5988. 1 E159  747620.8 2082600. 9 T FEVISON DESCRPTION
wa 747716.2 2080850. 2 §022.0 w30 747536.5 2081212.8 5972.0 €27 747923. 2 2082562. 2 5988. 1 €172 747608. 4 2082852 $943.7 EARTH TECH ' , ' l I T I s1318
E31 747915. 8 2082617.8 5991.1 E175 747603 2082494, 5 5947.8 e 2 1SN CPANY DATE CLASS | PROJECT/CHARSE MO,
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w12 747709.0 2080883.0 6024.0 W33 747506.4 2081230.7 5968.0 E44  74788B.1 2082586. 9 5983. 3 E186  747590.3 2082441. 8 5948.7 KEYWORDS |mouemmees. prorm Poomiiiarsy re e s rocer s o o A
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Wi 747701.5 2080870.4 6020.0 W35 747463.4 2081326.9 5956.0 €S8 747856.3 2082606. 8 5978. 5 E202  747568.8 2082405. 9 5948. 7 1 e & n RockyFlats Enyironmentel Technology Site
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SHAPE: TRIANGULAR
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PERMANENT LINING: GRASS
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L . {quae | DESCRPTION MATERIAL

THICKNESS VARIES BUTTRESS FILL

MINIMUM 2 Faar T8 80z NON WOVEN GEOTEXTILE NILEX NW80 OR EQUIVILANT
. THICKNESS VARIES [ ] ]
IOKNESS VARIES Py 3/4* TO 1 1/2" CRUSHED DRAIN ROCK
TENSAR BX 1200 OR EQUIVALENT
STRUCTURAL GEO GRID
MINIMUM 2' REGRADE
FILL MATERIAL ABOVE +—STREAM ALLUVIUM
ROCK AND 1' REGRADE ANCHOR AND EMBED ,
MATERIAL BETWEEN ACCORDING TO MANUFACTURES SPECS e _
WASTE AND ROCK S s WEATHERED CLAYSTONE
REVEGETATION - s ssamer e
8oz NON WOVEN GEOTEXTILE C125/C350 EROSION MAT
2 COVER FlLL NILEX NW80Q OR EQUIVILANT OR EQUIVALENT. INSTALL
INSTALLED TO AND EMBED ACCORDING TO
MANUFACTURES SPECS. MANUFACTURES SPECS
(SEE NOTE) AS DISCUSSED IN APPENDIX C MATERIAL
/ KEY DESIGNATION DESCRIPTION
ANCHOR AND EMBED § WOMAN CREEK '
: ACCORDING TO MANUFACTURES SPECS
BUTTRESS DISTANCE VARIES 40-100’
WASTE
® COLLUVIUM / SLIDE
® ROCKY FLATS ALLUVIUM
® STREAM ALLUVIUM
GRUB SURFACE PLACE ———_ ® WEATHERED CLAYSTONE
1 FOOT OF ROCK
® UNWEATHERED CLAYSTONE
DRAIN ROCK WITH A EXCAVATE TENSAR BX 1200 @ ENGINEERED FILL
VARIABLE THICKNESS, THROUGH ROOT ZONE GEOGRID OR EQUIVALENT
MINIMUM THICKNESS OF TYPICAL 2 FEET INSTALL ACCORDING TO
1FOOT. MANUFACTURES SPECS,

A 6 INCH BY 6 INCH ANCHOR TRENCH
AT TOP SLOPE AND EXTENEDED 5
FEET PAST DRAIN ROCK ON SIDES
AND BOTTOM.

‘ TYPICAL SLOPED BUTTRESS SUB-DRAIN CROSS SECTION B (NTS) GEOTEXTILE SHALL BE INSTALLED IN

MINIMUM 2' REGRADE FILL MATERIAL
ABOVE ROCK AND 1' REGRADE MATERIAL

COVERFILL REVEGETATION BETWEEN WASTE AND ROCK
ANCHOR AND EMBED
C125/C350 EROSION MAT
ACCORDING TO MANUFACTURES SPECS T, mSTALL
AND EMBED ACCORDING TO
WV MANUFACTURES SPECS
AAN N\ WV N WV AS DISCUSSED IN APPENDIX C
WASTE - S A I A A BT M I 5 S
Vozsve = Ul 80z NON WOVEN GEOTEXTILE -/ ANCHOR AND EMBED
R R ™ R o NANUEACTURES ACCORDING TO MANUFACTURES SPECS OMAN GREEK
SPECS. (SEE NOTE)
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_ 200'MAX DIVERSION BERM 4.5,6.7 EROSION MAT Y
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NTS 9 12
|
\
C CHANNEL CHANNEL
COVER SLOPE cnﬂﬁ%fggssléisge BOTTOM SIDESLOPE 1 TOP OPTIONAL .
ANGLE POINT
d SEE DRAWING 009 (PLAN VIEW)
| CHANNEL
2 ROWS 24" (MIN) BOULDER-2' SPACING |
EMBED ACCORDING TO DETAL 4
: DRAWING 12B
i 1% 10 2% SLOPE —=
n \J
21 N
] 31
i . \ o
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o
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) @ | 15w NTS T3
— Q
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SEE DRAWING 008 PLAN VIEW

NOTES: NAG P550 OR EQUIVALANT EROSION MAT ON CHANNEL BOTTOM AND ALL SIDE
SLOPES. INSTALL ACCORDING TO MANUFACTURER'S RECOMENDATIONS.

BEGIN CHANNEL (PLAN VIEW) m

NTS 9 [128

TE 70 — 3., t TIE_TO
EXISTING R EXISTING
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CONTROL POINT (TYP)
SEE DRAWING X
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DIVISION 1 - GENERAL REQUIREMENTS

General Project Definitions

Summary of Work

Submittal Descriptions

Submittal Procedures-

Construction Surveying

Safety, Health, and Emergency Response
Contractor Quality Control

Project Record Documents

Field Engineering

DIVISION 2 - SITE CONSTRUCTION

Site Preparation

Geotechnical Testing
Earthwork

Drain Rock

Geotextile

Erosion Matting

Erosion Control

Stone and Aggregate Materials
Seeding
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Original Landfill Accelerated Action

Design Specifications Division 1

SPEC-01100-0972
GENERAL PROJECT DEFINITIONS

APPROVED APPROVED AS CORRECTED
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SPEC-01100-0972
GENERAL PROJECT DEFINITIONS

PART 1 GENERAL
1.01 RELATED DOCUMENTS AND DEFINITIONS
A. Drawings and general provisions of the Subcontract, including General and

Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section, if needed.

B. The following definitions, abbreviations, and acronyms apply to these Specifications:

1. “RFETS” means the Rocky Flats Environmental Technology Site. RFETS is a
government-owned facility operated for the US Department of Energy by a
primary CONTRACTOR.

2. “DOE” means the U.S. Department of Energy, which owns RFETS.

3. V “CONTRACTOR” means the primary CONTRACTOR, i.e., Kaiser-Hill (K-H),
L.L.C., which operates RFETS for DOE.

4, “SUBCONTRACTOR?” is the construction subcontractor, Envirocon.

5. “SA” means the CONTRACTOR’S Subcontract Administrator, who has overall
authority for this subcontract. The Subcontractor Administrator is Mary Kaiser.

6. “CTR” means the CONTRACTOR’S Technical Representative, who is Karen
Wiemelt.

7. Construction Responsible Manger (RM) is Mike Keating of K-H.

8. RM is Mike Keating of K-H.

9. “DESIGNER” means the Design Authority responsible for the design package

that directs the Work to be done. The DESIGNER is Earth Tech.

10. “IWCP” means Integrated Work Control Program, which is a formal planning
method used to implement a set of integrated safety and compliance controls,
which address activities that pose a threat to the health and safety of the public,
the workers or the environment.

11. “ECR” means Engineering Change Request, which is a change to the contract
drawings and/or specifications directed by the CONTRACTOR.

12.  Quality assurance (QA)/quality control (QC) firm is Tetra Tech.

13. QA/QC testing company is Advanced Terra Testing under subcontract to Tetra
Tech.

SPEC-01100-0972-1



1.02

1.03

1.04

14.

15.

16.

17.

18.

“ENGINEER: means CONSTRUCTION RM or designee
Construction Site Manager is Steve McQueary of Envirocon.
“CQAE” means Construction Quality Assurance Engineer.
“SQAM” means Site Quality Assurance Manager.

“QCSM” means Quality Control Site Manager.

WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Project consists of the construction of a soil cover and buttress fill
at the Original Landfill at the RFETS.

B. Project Location: The RFETS is located near Golden, Colorado. See contract drawings
for Vicinity and Area Plot plan.

CONTRACT, DRAWINGS AND SPECIFICATIONS

A. SUBCONTRACTOR will be furnished, without charge, sets of specifications, full-size
(ANSI D) drawings, and half-size (ANSI B) drawings. A drawing list, which constitutes
a part of the subcontract documents, shall include the Drawing Number, Revision
Number, and Drawing Title. The SUBCONTRACTOR shall observe, and so caution any
of its subcontractors, that the scales on the half-size drawings are not correct and are not
usable for materiai take-offs.

1. Specification Format: The Construction Specification Institute (CSI)
Specifications are organized into Divisions and Sections using the 16-division
format and CSI “MasterFormat” number system.

2. Section Identification: The Specifications use section numbers and titles to help
cross-referencing in the Contract Documents.

B. If any conflicting information is found between drawings and specifications, the

specifications shall overrule the drawings. SUBCONTRACTOR shall report any such
conflicts to the Construction RM as soon as they are discovered.

WORK SEQUENCE

A. The Work may be conducted in phases, as proposed by the SUBCONTRACTOR and
approved by the Construction RM.

B. Progress Schedules

1.

The SUBCONTRACTOR shall develop a progress schedule for review and
approval by the CONTRACTOR. The schedule shall be in a sufficiently detailed
Critical Path Method format and shall be updated on a weekly basis unless
otherwise directed in writing by the CONTRACTOR.

SPEC-01100-0972-2
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L. 1.05 MISCELLANEOUS PROVISIONS

A. Change Control ~ All project changes that occur during construction shall be
documented. Several forms of written communications shall be utilized to provide
direction and document field changes during the contract:

1.  Request for Information (RFI) - Design clarifications are to be documented with
the RFI process. The SUBCONTRACTOR shall submit the RFI to the Design RM
and the DESIGNER in accordance with the Construction Quality
Assurance/Quality Control Plan. RFIs for scope of work clarifications may not
need approval from the DESIGNER if the intent of the approved design is not
changed.

2.  Engineering Change Request (ECR) will be issued by the SUBCONTRACTOR or
CONTRACTOR to the DESIGN ENGINEER. The ECR will be reviewed by the
RM prior to sending to the DESIGNER for resolution. The DESIGNER will
resolve the issue and return a signed copy of this ECR to the RM. The CDPHE
project representative will review the ECR and approve/comment.

3.  Field change will include small alignment changes of the diversion berms,
perimeter channels, regrade waste, regrade fill, and cover limits.

4.  Redlined Drawings - The SUBCONTRACTOR shall maintain one (1) current set
of subcontract redlined specifications and drawings at the construction site. The
SUBCONTRACTOR shall redline all changes not reflected in contract documents
‘ modified by ECRs or RFls. The SUBCONTRACTOR shall provide to the
CONTRACTOR one (1) complete set of full-size redline drawings and other
documents (specifications) at the completion of the project.

superintendent on-site while any work is being performed.

C. Plan of Operations - In general, there will be no stipulated sequence of construction,
except for certain specific activities identified in the Planning Section of the IWCP. The
SUBCONTRACTOR shall arrange his schedule such that, when work is started, work
will proceed promptly and vigorously to completion.

1

|

B. Supervision - The SUBCONTRACTOR is required to have a full-time, non-working

D. Meetings - SUBCONTRACTOR'S representative will be required to attend the following
|
|

meetings:

1. Pre-construction Indoctrination / Kick-off meetings

2. Weekly progress meetings

3. Periodic meetings as required to resolve issues or discuss potential changes.

4, Plan of the Day / Pre-evolution meeting

5. Representatives of lower-tier subcontractors may be required to attend some of

the meetings, depending upon the meeting agenda.
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E. QSCM will be on-site during all work activities relating to design. Activities supporting
construction (i.e., equipment fueling, repair, maintenance, etc.) will not require QCSM on
site.

PART 2 PRODUCTS

A. Products required for the work are identified in the Specifications and Drawings.

PART 3 EXECUTION (Not Applicable)

+**END OF SECTION***
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SPEC-01110-0973
SUMMARY OF WORK

PART 1 GENERAL

1.01

PROJECT DESCRIPTION

A.

Work covered by these Specifications and Design Drawings comprises the
construction of a soil cover and buttress fill at the Original Landfill at the Rocky
Flats Environmental Technology Site (RFETS), Golden, Colorado. Major items
of the work include, but are not limited to:

1. Mobilization and site preparation, to include, but not be limited to:

a. Preparation of storage areas, laydown areas, temporary soil
stockpile areas, operations support areas, and access roads.

b. Placement of access control fencing, if needed.

c. Establishing protected site survey benchmarks to provide for
readily accessible horizontal and vertical control points, if
needed.

d. Establishing of temporary haul roads.

e. Removing trees.

f. Empting geotechnical investigation soil from 55-gallon drums.
Drums are to be disposed within the landfill limit-of-waste
footprint.

2.  Preparation of the existing interim cover surface, to include, but not be

limited to:

a. Staking and protection of any monitoring wells designated by the
CONTRACTOR to remain after completion of the soil cover and
buttress fill.

b. Clearing and grubbing in accordance with Specification

Section 02110 SITE PREPARATION.

3. Execution of a constructibility assessment or test pad. Prior to placing
components of the regrade material, the SUBCONTRACTOR will
establish acceptable procedures for placement of the material and
demonstrate the procedures by executing a constructibility assessment
pad on a small portion of the landfill. The test pad will be constructed of
regrade material. Standard Proctor tests will be used on buttress fill
materials and therefore a test pad is not necessary. The test fill area will
have a width at least four times the equipment width and a length at least
twice the equipment length. The procedures used to construct the
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assessment area will demonstrate conformance with the final design
specification requirements. The Colorado Department of Public Health
and Environment (CDPHE) and the U.S. Environmental Protection
Agency (EPA) will have the opportunity to informally evaluate this
procedure prior to its use by the SUBCONTRACTOR. Once
construction procedures are demonstrated that provide compliance with
the specifications, the procedures will be used throughout the placement
of these regrade soils and cover soils with the intent being to obtain a
uniform placement and compaction of the soils within the parameters for
compaction set by the final design.

Buttress fill placement will consist of sub-excavation to competent
material followed by placement of geosynthetics (if necessary) and drain
rock to design grades. Buttress fill material wiil then be placed to
complete the buttress fill.

Regrade cut area of waste and place in lower portions of fill areas. All
waste material must remain inside the existing waste boundary. If waste
is encountered outside the current waste boundary, the waste will be
relocated within the current waste boundary or the two-foot-thick soil
cover will be extended over the area. Confirmation of extent will be
visual.

With imported Rocky Flats Alluvium (RFA) material, regrade the
surface as shown in the Design Drawings and in accordance with the test
pad procedures discussed in Step 3. This will establish the base grade for
soil cover placement.

Placement of the soil cover, to include but not be limited to:
Placing a 24-inch layer of RFA soil directly onto the regrade
surface. To minimize compaction, place full 24-inch thickness

at once.

Establish surface run-off controls as per the final design package,
and install erosion control materials (erosion matting and riprap).

Revegetation and erosion control will be performed as per
specifications.

Demobilization. This activity will occur throughout the project as
various activities are completed and equipment 1s no longer needed.

1.02 SUBCONTRACTOR'’S USE OF PREMISES

A.

SUBCONTRACTOR shall confine operations to areas within limits described in
the Programmatic Biological Assessment. Portions of the site beyond areas in
which construction operations are indicated are not to be disturbed without
approval of United States Fish and Wildlife Service and RFETS Ecology.
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PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

*+**END OF SECTION***
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PART 1 GENERAL

1.01 SUBMITTALS

A.

SPEC-01300-0974
SUBMITTAL DESCRIPTIONS

The submittals described below are those required and further described in other sections of
the Specifications. Other requirements pertaining to submittals are included in the SPECIAL
CLAUSES and Section 01305 SUBMITTAL PROCEDURES.

1.

10.

Data. Submittals that provide calculations, descriptions, or documentation
regarding the work.

Drawings. Submittals that graphically show the relationship of various
components of the work, schematic diagrams of systems, details of fabrication,
layouts of particular elements, connections, and other relational aspects of the
work.

Instructions. Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data Sheets, if any,
concerning impedances, hazards, and safety precautions.

Schedules. Tabular lists showing location, features, or other pertinent
information regarding products, materials, equipment, or components to be used
in the work.

Statements. A document required by the vendor or through the vendor from a
supplier, installer, manufacturer, or other lower-tier vendor, the purpose of which
is to confirm the quality or orderly progression of a portion of the work by
documenting procedures, acceptability of methods or personnel, qualifications, or
other verifications of quality.

Reports. Reports of inspections or tests, including analysis and interpretation of
test results. Each report shall be properly identified. Test methods used shall be
identified, and test results shall be recorded.

. Certifications. Statements signed by an official authorized to certify on behalf of

the manufacturer of a product, system or material attesting that the product,
system or material meets specified requirements. The statement must be dated
after the award of this contract, must state the vendor’s name and address, must
name the project and location, and must list the specific requirements that are
being certified.

Samples. Samples, including both fabricated and non-fabricated physical
examples of materials, products, and units of work as complete units or as
portions of units of work.

Records. Documentation to record compliance with technical or administrative
requirements.

Operation and Maintenance Manuals. Data that form a part of an operation and
maintenance manual.
SPEC-01300-0974-1



PART 2 PRODUCTS (Not Applicable)

3.01

3.02

3.03

PART 3 EXECUTION

Submittals prepared pursuant to this specification shall be prepared in accordance with
Section 01305 SUBMITTAL PROCEDURES.

Submittals are required for the following materials:
Regrade material (RFA)

Soil cover material (RFA)

Buttress fill material (engineered fill)

Geosynthetic materials

m o 0o % »

Drain rock

o

Seeding
G. Erosion Matting

Detailed construction schedule.

**+*END OF SECTION***
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SPEC-01305-0975
SUBMITTAL PROCEDURES

PART 1 GENERAL

1.01

1.02

1.03

1.04

SUMMARY (Not Applicable)

REFERENCES (Not Applicable)

RESPONSIBILITIES

A

SUBCONTRACTOR and CONTRACTOR Responsibilities

The SUBCONTRACTOR is responsible for management of his work, including
scheduling, control, and submittals. The CONTRACTOR and SUBCONTRACTOR
shall review each submittal for contract compliance. Submittals that do not conform will
be returned to the originator to be corrected. A Submittal Register will be utilized to log
and monitor all submittal activities. The SUBCONTRACTOR shall perform a check to
ensure that all materials and/or equipment have been tested, submitted and approved
during the preparatory phase of quality control inspections.

CONTRACTOR Responsibilities

The CONTRACTOR will review submittals for approval and approve those that conform
to contract requirements. The approval of submittals by the CONTRACTOR shall not be
construed as a complete check, but will indicate only that the general method of
construction, materials, detailing and other information are satisfactory. Approval will
not relieve the SUBCONTRACTOR of the responsibility for any error that may exist, as
the SUBCONTRACTOR under the construction quality control (CQC) requirements of
this contract is responsible for the dimensions and design of adequate connections, details
and satisfactory construction of all work.

DISAPPROVED SUBMITTALS

A.

The SUBCONTRACTOR shall make all corrections required by the CONTRACTOR
and promptly furnish a corrected submittal in the form and number of copies as specified
for the initial submittal.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.01

GENERAL

A.

The SUBCONTRACTOR shall prepare the Submittal Register (see the Construction

QA/QC Plan for example Submittal Register form). The CONTRACTOR may request

submittals in addition to those listed when deemed necessary to adequately describe the

work covered in the respective sections. Each submittal shall be complete and in

sufficient detail to allow ready determination of compliance with all contract

requirements. Prior to submittal, all items shall be checked and approved by the
SPEC-01305-0975-1




SUBCONTRACTOR, and each respective Transmittal Form shall be signed and dated by
the SUBCONTRACTOR certifying that the accompanying submittal complies with all
the contract requirements (see the Construction QA/QC Plan for example Transmittal
Form). Proposed deviations from the contract requirements shall be clearly identified.
Submittals shall include items such as: SUBCONTRACTOR'S, manufacturer's, or
fabricator's drawings; descriptive literature including (but not limited to) catalog cuts,
diagrams, operating charts or curves; test reports; test cylinders; samples; operation and
maintenance (O&M) manuals, including parts lists; certifications; warranties and other
such required submittals. Submittals requiring approval shall be scheduled and made
prior to the acquisition of the material or equipment covered thereby.

3.02 SUBMITTAL PROCEDURE

A

All items listed on the Submittal Register shall be provided directly to the
CONTRACTOR.

All catalog and descriptive data shall be submitted in three (3) copies. Catalog cuts and
other descriptive data which have more than one model, size, or type or which shows
optional equipment shall be clearly marked to show the model, size, or type and all
optional equipment that is proposed for approval. Submittals on component items
forming a system or that are interrelated shall be submitted at one time as a single
submittal to demonstrate that the items have been properly coordinated and will function
as a unit.

1. Certificates of Compliance

Each certificate shall be signed by an official authorized to certify on behalf of
the manufacturing company and shall contain the name and address of the
CONTRACTOR, the project name and location, and the quantity and date or
dates of shipment or delivery to which the certificates apply. Copies of
laboratory test reports submitted with certificates shall contain the name and
address of the testing laboratory and the date or dates of the tests to which the
report applies. Certification shall not be construed as relieving the
CONTRACTOR from furnishing satisfactory material, if, after tests are
performed on selected samples, the material is found not to meet the specific
requirements.

2. Deviations
The SUBCONTRACTOR shall set forth in writing the reason for any deviations
and annotate such deviations on the submittal. The CONTRACTOR/

ENGINEER reserves the right to rescind inadvertent approval of submittals
containing unnoted deviations.
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3.03

CONTRACTOR-APPROVED SUBMITTALS

A. Upon completion of review of submittals, the submittals will be identified as having
received approval by being so stamped and dated.

B. The drawing print and three (3) sets of all catalog data and descriptive literature will be
given to the CONTRACTOR. After approval, the CONTRACTOR will return one to the
SUBCONTRACTOR.

***END OF SECTION***
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‘ SPEC-01310-0976

CONSTRUCTION SURVEYING

PART 1 GENERAL
1.01 SUMMARY
A. CONTRACTOR Responsibilities
1. Vertical and horizontal control shall be established by CONTRACTOR in the

form of benchmarks prior to starting work at the project site. CONTRACTOR
shall choose which type of surveying equipment to use (GPS, Total Station, etc.).
All construction staking shall be the responsibility of CONTRACTOR. In
addition, CONTRACTOR shall be responsible for reviewing all construction
staking with ENGINEER and CONTRACTOR to identify the features staked.

2. Survey work shall be performed under the direction of a Professional Land
Surveyor registered in the State of Colorado.

B. Primary Control Monuments

1. Established benchmarks shall be verified by CONTRACTOR to establish
primary vertical and horizontal control for Work.

. 1.02 SUBMITTALS

A. The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS and Section 01305 SUBMITTAL PROCEDURES:

1. Record Surveys.

PART 2 PRODUCTS

201 RECORD SURVEYS

A. Record surveys for the surfaces and layer thicknesses will include the information and

details as described in the Construction QA/QC Plan. These surveys must be stamped by
a Colorado licensed land surveyor and submitted to the CONTRACTOR for final
acceptance.

PART 3 EXECUTION

3.01 BENCHMARKS

A. Permanent horizontal/vertical control monuments will be established at the landfill site,
as appropriate.

3.02 CONSTRUCTION LINE AND GRADE

A. CONTRACTOR shall bear sole responsibility for correct transfer of construction lines
‘ and grades from benchmarks for the correct alignment and grade of completed Work

SPEC-01310-0976-1
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3.03 SURVEYED ITEMS

A.

based on lines and grades shown on Drawings. CONTRACTOR shall establish vertical .
and horizontal reference control stakes in the proximity of the work.

1.

Record surveying will be conducted at a minimum to support the production of the
following as-built record drawings. Horizontal tolerance shall be +0.2 foot: ‘

1.

2.

Survey Reporting

Vertical Surveys shall be reported to the nearest 0.1 foot. Horizontal surveys
shall be reported to the nearest 0.1 foot.

Datum for Control

Horizontal coordinates shall be based on the State Plane coordinate system.
Elevations shall be based on Mean Sea Level NAV §8.

Construction Staking and Record Surveys

a.  Rough cut/fill stakes shall be set as needed when SUBCONTRACTOR
starts construction. SUBCONTRACTOR may use laser-guided
equipment.

b. Record surveys for the required layers shall be performed as described in
the Construction QA/QC Plan.

Top of regrade surface (vertical tolerance of £0.2 foot).

Top of soil cover surface (vertical tolerance of -0 to +0.2 foot).

Top and extent of buttress fill (vertical tolerance of £0.2 foot).

Buttress fill density test locations (vertical tolerance of 0.2 foot).

Centerline of channels.

Centerline of diversion berms.

Final project completion site topographic map including division berms, buttress,

and perimeter channels.

*++*END OF SECTION***
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‘ SPEC-01401-0977
SAFETY, HEALTH AND EMERGENCY RESPONSE

PART 1 GENERAL
101 SUMMARY

A. Safety, health and emergency response shall be as detailed in the below-referenced plan.
All work performed under the project shall comply with all applicable federal, state and
local safety and occupational health rules and regulations.

1.02 REFERENCES (NOT APPLICABLE)
1.03 GENERAL REQUIREMENTS

A. Safety, health and emergency response requirements shall be as detailed in the RFETS
Occupational Safety and Industrial Health Program Manual.

B. Construction Project Safety and Health Management, which includes the following
elements:

1. Job Hazard Analysis (JHA). The JHA shall identify the project-specific hazards
and controls that will be implemented.

‘ 2. Personal Protective Equipment. The JHA and Radiological Work Permit (RWP)
shali identify the required project-specific personal protective equipment (PPE).

3. Personnel Monitoring. The JHA shall describe the personnel monitoring (e.g.,
dust) activities that will be performed by the SUBCONTRACTOR during
construction activities.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

*+*END OF SECTION***

SPEC-01401-0977-1
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SPEC-01440-0978
CONTRACTOR QUALITY CONTROL

PART 1 GENERAL
1.01 SUMMARY

A. Quality control shall be as described in the plans referenced below.
1.02 REFERENCES

A. EPA, 1993, Technical Guidance Document Quality Assurance and Quality Control for
Waste Containment Facilities, EPA/600/R-93-182.

1.03 GENERAL REQUIREMENTS
A. Quality control requirements shall be as detailed in the project-specific Construction

Quality Assurance/Quality Control Plan of the Accelerated Action for the Original
Landfill.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION
3.01 GENERAL
A. Quality control actions shall be performed by the CONTRACTOR and

SUBCONTRACTOR as detailed in the Construction Quality Assurance/Quality Control
Plan, of the Accelerated Action for the Original Landfill.

#++*END OF SECTION***
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SPEC-01720-0979
PROJECT RECORD DOCUMENTS

PART 1 GENERAL

1.01 SUMMARY

A. Maintain at site one fecord copy of:
1. Redlined Drawings and Specifications.
2. Work control documents.
3. Addenda.
4. Approved submittals.
5. Field test records.
6. Associated permits.
7. Certificates of inspection and approvals.
8. Request for Information.
9. Engineering Change Request.

1.02 SUBMITTALS

A. General
1. At Substantial Completion:
a. Deliver one set of as-built construction Drawings and Specifications to
CONTRACTOR for use in preparation of the construction project record
file for the project components listed in Specification Section 01310
CONSTRUCTION SURVEYING.
B. Transmittal Letters
I. Accompany submittals with transmittal letter containing following:
a. Date.
b. Project title and number.
c. SUBCONTRACTOR'S name and address.
d. Title of record document.
e. Signature of SUBCONTRACTOR or authorized representative.

SPEC-01720-0979-1



PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.01 RECORD DOCUMENTS

A. Alterations - Maintain record set of Design Drawings and Specifications legibly
annotated to show all changes made during construction.

1. Graphically depict changes by modifying or adding to plans, details, or sections.
Changes in horizontal location and associated elevations shall be transmitted to
the CONTRACTOR via the survey data; however, obvious changes to the plans
shall be noted on the Design Drawings with reference to survey data providing
more precise information.

2. Make changes on each sheet affected by changes.

3. Do not conceal work until required information is recorded.

4, Record changes made by RFI, or Engineering Change Request.
**+*END OF SECTION***
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SPEC-01722-0980
FIELD ENGINEERING

PART 1 GENERAL

1.01

1.02

1.03

SUMMARY

A.

All survey control work will be performed by the CONTRACTOR. CONTRACTOR
shall choose which type of surveying equipment to use (GPS, Total Station, etc.). All
surveys will be performed under the direction of a Licensed Surveyor in the State of
Colorado and in accordance with all applicable surveying codes.

PRIMARY CONTROL MONUMENT

A Bench marks, monuments or references provided by CONTRACTOR to establish
primary vertical control for Work are indicated on Drawing 51781-004.
B. Protect and maintain primary control monuments shown on Drawings throughout Project
area.
PRIMARY LINE AND GRADE
A. Primary line and grade will be provided by CONTRACTOR and established by
SUBCONTRACTOR by means of stakes placed at site of Work.
B. Stakes for construction will be set:
1. 50 ft x 50 ft grid lines over Project Site or as directed by Construction RM.
2. At changes in grade.
3. Offset to best serve SUBCONTRACTOR.
C. Stakes for excavation and embankment will be set:
1. Parallel to toe of slope at 50 ft intervals or as directed by Construction RM.
2. Offset to best serve SUBCONTRACTOR.
D. SUBCONTRACTOR shall:
1. Provide assistance as required.
2. Arrange operations to avoid interference with establishment of primary lines and
grades.
3. Check accuracy of line and grade by visual inspection, checks between stakes,

and periodic checks (with surveying equipment) between primary control
monuments and stakes.

4. Protect and preserve stakes.

SPEC-01722-0980-1




PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

*++*END OF SECTION***
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SPEC-02110-0981
SITE PREPARATION
PART 1 GENERAL
1.01 SUMMARY
A. Section includes:
1. Protection.
3. Clearing and grubbing.
1.02 DEFINITIONS
A Structures

1. Existing structures including buildings, pavements, signs, posts, fences, and other
miscellaneous items.

B. Utilities
1. Existing gas mains, water mains, steam lines, electric lines and conduits,
telephone and other communication lines, pole, and conduits, sewer pipe, cable
television, other utilities, and appurtenances.
C. Clearing and Grubbing
1. Cutting and disposing of trees, brush, windfalls, logs, grasses, and other

vegetation, and removing and disposing of roots, stumps, stubs, grubs, logs, and
other timber.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION
3.01 PROTECTION

A. Existing structures and utilities shall be protected against damage. The
SUBCONTRACTOR shall contact the CONTRACTOR for marking (or verifying) utility
locations before beginning excavation. If uncharted utilities are encountered during
excavation, stop work in the immediate area or as appropriate and notify
CONTRACTOR and the appropriate utility provider.

B. The SUBCONTRACTOR shall preserve and protect groundwater-monitoring wells.
3.02 CLEARING AND GRUBBING

A. The SUBCONTRACTOR shall remove vegetation and incorporate with the grade fill
within defined limits of waste boundary, as shown on the design drawings, at the
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location(s) specified by the CONTRACTOR. Vegetation to be removed and incorporated
includes grasses and other perishable or degradable organic matter. Settlement
calculations include an assumption of waste material at a mid-level organic content;
therefore, leaving some grubbed material within the regrade material is acceptable.

**+*END OF SECTION***

SPEC-02110-0981-2




Original Landfill Accelerated Action

Design Specifications Division 2

SPEC-02200-0982

GEOTECHNICAL TESTING
APPROVED APPROVED AS CORRECTED
NOT APPROVED REVISE AND SUBMIT

APPROVAL IS FOR CONFORMANCE TO THE SITE DESIGN PROCESS AND WITH THE
DESIGN CONCEPT OF THE CALCULATIONS, PLANS, AND SPECIFICATIONS.

PROJECT CHIEF ENGINEER DATE




SPEC-02200-0982

GEOTECHNICAL TESTING
PART 1 GENERAL
1.01 SUMMARY
A. Specifications and guidelines for the geotechnical testing of the soils to be used during

construction. Soils to be tested include:

1. Regrade material (Rocky Flats Alluvium)
2. Buttress fill material
3. Soil cover material (Rocky Flats Alluvium)

B. Al activities performed by the SUBCONTRACTOR shall be in accordance with all
applicable Federal, State, and local laws and regulations.

1.02 REFERENCES
A American Society for Testing and Materials (ASTM):
1. D 422 Standard Test Method for Particle Size Analysis of Soils

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (Standard Proctor)

3. D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils (Atterberg Limits)

4, D 5519 Standard Test Method for Particle Size Analysis of Natural Man-Made

Riprap Materials
B. Relevant Publications:
1. U.S. EPA (2002), Technical Guidance for RCRA/CERCLA Final Covers.

2. U.S. EPA (1993), Technical Guidance Document, Quality Assurance and Quality
Control for Waste Containment Facilities EPA/600/R-93/182.

3. R.M. Koemner (1999), Designing with Geosynthetics.
1.03  DEFINITIONS
A. CONTRACTOR - Kaiser-Hill Company, L.L.C.

B. CTR - Contractor Technical Representative
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C. Geotechnical Laboratory (TESTING LABORATORY) - Party, which is independent
from the MANUFACTURER, responsible for conducting laboratory tests on samples
prior to construction, under the direction of the CONTRACTOR.

D. SUBCONTRACTOR — Company performing construction activities.
1.04 SUBMITTALS
A, The SUBCONTRACTOR will prepare the following submittals for review by the

CONTRACTOR, the Quality Control Site Manager (QCSM), and Construction Quality
Assurance Engineer (CQAE) in accordance with Section 01305 SUBMITTAL

PROCEDURES:
1. Prior to and after testing:
a. Information from the selected quarry or borrow area for the Rocky Flats

Alluvium. At a minimum, location, quantity, and geotechnical data.

b. Information from the selected quarry or borrow area for the buttress fiil
material. At a minimum, location, quantity and geotechnical data.

C. TESTING LABORATORY results for the tests described in Part 3.03.
2. Submit in accordance with Section 01305 SUBMITTAL PROCEDURES.
1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC Plan.

PART 2 PRODUCTS

2.01 REGRADE MATERIAL - Soil as defined in Section 02221 and characterized in conformance
with Section 02200.

2.02 BUTTRESS FILL MATERIAL - Soil as defined in Section 02221 and characterized in
conformance with Section 02200.

2.03 SOIL COVER MATERIAL - Soil as defined in Section 02221 and characterized in conformance
with Section 02200.

PART 3 EXECUTION
3.01 SUBMIT MATERIALS TO TESTING LABORATORY
A. Upon consultation with the CONTRACTOR, submit samples from quarry or borrow area

to characterize the material. If borrow area is within the RFETS, coordinate sampling
effort with CONTRACTOR.
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3.02

GEOTECHNICAL TESTS

A.

TESTING LABORATORY will conduct the following tests for Buttress fill Material and
Soil Cover Material, as defined in Section 02221. Tests to be conducted at frequencies in
accordance with the approved QA/QC Plan include:

1. D 422 Standard Test Method for Particle Size Analysis of Soils

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (Standard Proctor) — if applicable

3. D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils (Atterberg Limits)

4, D 5519 Standard Test Method for Particle Size Analysis of Natural Man-Made
Riprap Materials

TESTING LABORATORY results to be submitted to CONTRACTOR for possible
design modifications.

**+*END OF SECTION***
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SPEC-02221-0983
EARTHWORK

PART 1 GENERAL

1.0t

1.02

SUMMARY

A,

This section includes definitions of materials, required submittals, and procedures that
will be required to place regrade material, soil cover material, and buttress fill material.
Drain rock is covered under Specification Section 02222 DRAIN ROCK.

DEFINITIONS

A.

INTERIM COVER SOILS

Any materials generated from breaking the plane of the existing Interim Cover of the
landfill for purposes of manipulating the surface contours or elevations of the Interim
Cover in order to establish initial slopes or contours required in accordance with the
design drawings.

REGRADE MATERIAL

Rocky Flats Alluvium (RFA) soil from a CONTRACTOR-approved borrow source
which does not contain waste materials, ice, organic soils, vegetation, wood, peat, or
other unsuitable material as determined by the QCSM. Regrade material shall be a
material that is readily capable of being compacted in accordance with the test fill
program discussed in Specification Section 01110 SUMMARY OF WORK. The regrade
material will be used to reach the slope and contours of the Drawings.

BUTTRESS FILL MATERIAL

Soil from a CONTRACTOR-approved borrow source which does not contain waste
materials, ice, organic soils, vegetation, wood, peat, or other unsuitable material as
determined by the QCSM, and meets gradation listed in Table A of this section. Buttress
fill material shall be a material that is readily capable of being compacted as an
engineered fill, as defined by geotechnical testing performed in accordance with Section
02200 GEOTECHNICAL TESTING, It will be used to construct the buttress.

SOIL COVER MATERIAL

RFA from a CONTRACTOR-approved borrow source.

GEOGRID

A biaxial polymeric grid formed by a regular network of integrally connected tensile

elements with apertures of sufficient size to allow interlocking with surrounding soil,
rock, or earth to function primarily as reinforcement. Use Tensar BX1200 or equivalent.
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1.03 SUBMITTALS

A The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR in accordance with Section 01305 SUBMITTAL PROCEDURES:

1. Proposed Equipment

2. Geotechnical test results demonstrating soil source compliance with this
specification and the Construction QA/QC Plan.

1.04 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC Plan.

PART 2 MATERIALS
201 REGRADE MATERIAL

A Supply per definition above.
202 BUTTRESS FILL MATERIAL

A. Supply per definition above.
203 SOIL COVER MATERIAL

A. Supply per definition above.
204 GEOGRID

A. Supply per definition above.

B. The SUBCONTRACTOR shall check the geogrid upon delivery to verify that the proper
material has been received. The geogrid shall be inspected by the CONTRACTOR to be
free of flaws or damage occurring during manufacturing, shipping, or handling.

C. Store to prevent excessive mud or other deleterious materials from coming in contact
with and affixing to the geogrid materials and at temperatures above -20 degrees F.

Geogrid materials should not be left directly exposed to sunlight for a period longer than
recommended by the manufacturer.
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‘ PART 3 EXECUTION

301 PREPARATION

A. Before commencement of construction of the soil cover, the area shown on the Drawings
shall be prepared in accordance with the following:

1. Place temporary erosion protection as required per Section 02228 EROSION
CONTROL.

2. Clear and grub in accordance with Specification Section 02110 SITE
PREPARATION.

3. The landfill regrade cut and fill depth, thicknesses, and elevations shown in the

drawings shall be established in accordance with standard construction staking
practice and to tolerances established in this section. and in accordance with
Section 01722 FIELD ENGINEERING. All staking shall be maintained as
required to support construction activities necessary to establish the landfill
regrade surface as portrayed in the project Design Drawings.

4, Assure fill area is not impacted by ice, snow, and/or frozen material prior to
beginning placement.

3.02 EXCAVATION/REGRADING

. A. Regrade matenals will be placed and compacted into the fill areas shown on the
| drawings.

1. During excavation of materials from or within the existing interim cover of the
Landfill, follow all instruction and requirements of the Work Control
Document(s) and Radiation Work Permit (RWP) as they relate to the exposure
and monitoring of waste, and subsequent decontamination procedures as
appropriate.

2. All regraded waste material will be thoroughly compacted with an
825 compactor or similar equipment. All areas where waste has been exposed
will be compacted.

3. Placement of REGRADE MATERIAL may be required to maintain positive
drainage if excavation extends beyond the limit of excavation shown on the
Drawings or below excavation grades shown. Regrade material shall be placed
in accordance with Section 3.04 of this Specification and as such to facilitate the
placement of overlying fill and cover materials. If saturated soil/material is
encountered at a depth greater than 2 feet, placement of bridging materials (e.g.,
washed rock in excess of 1-1/2 inch minimum dimension) in the area, or other
methods approved by the DESIGNER to improve bearing capacity will be
performed.

3.03 DEWATERING

‘ A. If dewatering is required, the following procedure shall be initiated:
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If necessary, provide surface water pumps, hoses and other necessary equipment
and labor to keep excavation free of standing water. Water coming in contact
with soil shall be collected and disposed per site procedures.

3.04 REGRADE WASTE PLACEMENT

A. For the execution of the waste regrade preparation cut and fill program, the following
placement procedure shall be initiated where placement is required:

1.

Begin construction of regrade fill at lowest point of fill below grade and
construct in layers by spreading and leveling material during placement. Spread
individual layers to uniform thickness throughout and approximately parallel
with finished grade within current working area of fill placement. Step transition
between work areas as filling progresses to prevent vertical joints within fill.

Place waste materials in approximately 1-foot lifts within current working area of
waste.

Compact waste with a minimum of 3 passes of the compaction equipment.

Where waste material consists of rock, rubble, or waste material of such size as
to render placing in 1-foot layers impractical, material may be placed in layers
not exceeding in thickness the approximate average size of larger materials
provided individual pieces are so placed that there will be no nesting and voids
are filled with smaller soil or waste materials.

Do not place frozen materials and do not place materials on frozen surfaces.
Frozen materials are defined as soil with a temperature less than 32°F or
containing visible ice crystals.

Regrade waste material within limits of waste shown on the Drawings.

Decontamination of equipment will be evaluated by Industrial Hygiene Staff and
Radiological Operations Staff on a case by case basis.

3.05 REGRADE MATERIAL PLACEMENT

A. For the execution of the regrade preparation cut and fill program, the following
placement procedure shall be initiated where placement is required:

1.

Begin construction of regrade fill at lowest point of fill below grade and
construct in layers by spreading and leveling material during placement. Spread
individual layers to uniform thickness throughout and approximately parallel
with finished grade within current working area of fill placement. Step transition
between work areas as filling progresses to prevent vertical joints within fill.

Place materials uniformly in maximum 1-foot loose lifts within current working
area of fill placement.

Compact REGRADE MATERIAL in accordance with the test fill program

discussed in Specification Section 01110 SUMMARY OF WORK observed and
documented by the QCSM.
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A.

Maintain lifts to provide positive drainage away from construction.

Do not place frozen materials and do not place materials on frozen surfaces.
Frozen materials are defined as soil with a temperature less than 32°F or
containing visible ice crystals, or clods of frozen soil larger than 4 inches in any
direction.

Saturated soil shall be spread over an area to receive fill and shall be allowed to
air dry to a sufficient state that it may be compacted and may serve as adequate
material for placement of overlying fill and cover materials.

A minimum of 1 foot of REGRADE MATERIAL will be required to separate
waste material from DRAIN ROCK.

. 3.06 BUTTRESS FILL MATERIAL PLACEMENT

For the execution of the buttress fill construction, the following placement procedure
shall be initiated:

1.

Place buttress fill material in accordance with this Specification and the approved
Design Drawings.

The footprint surface shall be prepared by stripping and removing vegetation,
root matter, and other organics and deleterious materials from the buttress
foundation area, as shown on the Drawings. In addition to stripping, soft,
unconsolidated fine-grained alluvium materials (such as Unified Soil
Classification System CH, CL, and ML materials), particularly highly plastic
clays, shall be removed to a firm/dense condition judged suitable for the buttress
foundation, as determined in the field during construction by a site engineer or
geologist using ASTM D 2488. The final foundation surface shall be in a
condition to accept installation of the geogrid per the manufacturer’s
recommendation and is anticipated to be a relatively dense granular material
(such as Unified Soil Classification System SC or GC, SW or SP, or GW or GP
materials). The anticipated average excavation depth for foundation preparation
is 2 feet. The final excavation depth and requirements are subject to adjustment
in the field during construction as determined by a site engineer or geologist. All
final foundation surfaces shall be approved by the site engineer or geologist prior
to placement of materials for buttress and blanket drain construction.

Install Tensar BX1200 or equivalent biaxial geogrid on the base of the sub-
excavation per manufacturer’s recommendations. The geogrid shall be laid
smooth and free of tension, stress, folds, wrinkles, or creases. If more than one
strip is necessary, the geogrid strips shall be overlapped and installed per the
geogrid manufacturer’s recommendations. If repairs are necessary, follow
manufacturer’s recommendations.

Place drain rock according to Specification Section 02222 DRAIN ROCK and
Design Drawings.

Place materials in 1-foot lifts to accommodate establishing grade of the final
surface and to account for settlement due to grading. Ensure that the material
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meets the gradation listed in Table A of this section. If necessary, remove larger
cobbles and break down clods. In general, the buttress fill material will meet the
physical characteristics of the “pit fine” soils detailed in Appendix G of the

Design.

TABLE A
Sieve Size Percent Finer
0.75 in. 100.0
0.375 in. 95— 100
#4 80— 95
#10 65 -80
#20 50 - 65
#40 40 - 55
#60 35-45
#100 30 -40
#200 20-30

See QA/QC Plan Table 7.1 for buttress fill soil testing requirements.

Materials shall be placed at a final compaction of 95 percent standard Proctor dry
density (ASTM D698) with a moisture requirement of +2 percent of the optimum
moisture content (OMC) as measured by standard Proctor density (ASTM D698).

Where density testing is required by the Specifications, either nuclear density
meter, sand cone, or rubber balloon test methods will be used for the field testing
of the in-situ dry unit weight and moisture content of the in-place, compacted fill.
One sand cone test (ASTM D 1556) or rubber balloon test (ASTM D 2167) and
one laboratory moisture content (ASTM D 2216) test will be conducted per

20 nuclear density tests (ASTM D 2922) to calibrate the results of the nuclear
density meter. If consistent calibration is demonstrated, frequencies may be
reduced. Allowable moisture and dry density correlation deviation limits are
presented in the Specifications. Any discrepancies between test results will be
resolved by the QCSM and the Site Quality Assurance Manager (SQAM).

If an in-place density test result fails to meet the Specifications, a confirmatory
test will be performed immediately adjacent to the failed test. If the confirmatory
test meets or exceeds the Specifications, a second confirmatory test will be
performed at a second location immediately next to the failed test. If the second
confirmatory test also meets or exceeds the Specifications, the area will be
declared as meeting project Specifications and the confirmatory tests will be
reported. If either confirmatory test fails to meet the Specifications, additional
testing as defined by the QCSM and SQAM will be performed to identify the
limits of the area that does not meet project Specifications. These areas will be
reworked or the failing soils will be removed and replaced, and retesting will be
performed until passing results are obtained.
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. 3.07 SOIL COVER MATERIAL PLACEMENT

A. For the execution of the final grade preparation program, the following placement
procedure shall be initiated:

1. Place soil cover material (RFA) in accordance with this Specification and the
approved Design Drawings. The QCSM must verify the underlying surface is
clean, free of all foreign substances, is maintained in a satisfactory condition, and
accepted by the SQAM prior to the placement of SOIL COVER MATERIAL.

2. Limit construction traffic to avoid over-compaction.

3. Evenly spread materials on the top surface to match final grading requirements as
depicted in the Design Drawings using a Caterpillar low-ground pressure (LGP)
D-6 bulldozer (or equivalent). The final required thickness of the final cover soil
layer will be a minimum of 2 feet. The verification of final thickness will be by
surveying. The diversion berms will be constructed at the same time as the cover
soil to avoid soil compaction.

3.08 SOIL PLACEMENT FOR DIVERSION BERMS

A. For the construction of the diversion berms, the following placement procedure shall be
initiated:

1. Place soil cover material (RFA) in accordance with this Specification and the
‘ approved Design Drawings.

2. Limit construction traffic to avoid over-compaction.

3. Evenly spread materials on the top surface to match final grading requirements as
depicted in the Design Drawings using a Caterpillar low-ground pressure (LGP)
D-6 bulldozer (or equivalent). The diversion berms will be constructed at the
same time as the cover soil to avoid soil compaction.

4. Erosion control materials will be placed immediately after construction of the
diversion berms as per Design Drawings, Specifications and manufactures
recommendations.

3.09 FIELD QUALITY ASSURANCE/QUALITY CONTROL

A. Grade Fill Placement and Compaction
1. In accordance with the Construction QA/QC plan.
B. Tolerances
1. See Specification Section 01310 CONSTRUCTION SURVEYING for
tolerances.
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C.

Final Grades

1.

In accordance with the QA/QC Plan, the completed design subgrades shall be
surveyed by CONTRACTOR and approved by the QCSM and SQAM before
further placement of cover materials.

*++*END OF SECTION***
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SPEC-02222-0984
DRAIN ROCK

PART 1 GENERAL

1.01

1.02

1.03

1.04

SUMMARY

A. This Specification section covers the supply, installation, and testing of materials for use

in construction of the buttress fill drain rock as indicated in the Design Drawings. All
activities performed by the SUBCONTRACTOR shall be in accordance with all
applicable Federal, State, and local laws and regulations.

REFERENCES

A. The publications listed below form a part of the Specification to the extent referenced.

The publications are referred to in the text by basic designation only. The most recent
version of the referenced test methods shall be used in all cases.

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

b. ASTM C 127 Specific Gravity and Absorption of Coarse Aggregates

c. ASTM C 131 Resistance to Degradation of Smali-size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine

d. ASTM C 136 Method for Sieve Analysis of Fine and Coarse Aggregates

€. ASTM D 2938 Standard Test Method for Unconfined Compressive
Strength of Intact Rock Core Specimens

SUBMITTALS

A. The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMITTAL
PROCEDURES:

1. Suppliers’ Test Results demonstrating compliance with Part 2 of this
Specification.

EQUIPMENT
A. All equipment and tools used in the performance of the work will be subject to approval

by the CONTRACTOR before the work is started and shall be maintained in satisfactory
working condition at all times.
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1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC plan.

PART 2 PRODUCTS
20t DRAIN ROCK
A. Properties:
I Stone used for drain rock shall be hard, dense, subangular in shape, resistant to
weathering, and free from seams, cracks, or other structural defects. The drain

rock must be well sorted gravel coarse to fine, falling within the limits of the
gradation requirements, given in Table A:

Table A
Sieve Size (inches) Percent Finer
2 100
1.5 90-100
1 20-55
0.75 0-15
0.375 0-5
2. See QA/QC Table 7.1 for drain rock testing requirements.

B. Control of gradation will be by supplier’s sieve analysis in accordance with the QA/QC
Plan.

PART 3 EXECUTION
3.01 PREPARATION
A Areas on which drain rock materials will be placed shall be graded and dressed to lines
and grades shown on drawings and in accordance with Section 02110 SITE
PREPARATION and Section 02221 EARTHWORK. Eroded or washed out areas shall
be repaired prior to placement of material.
3.02 DRAIN ROCK MATERIAL
A General
1. Drain rock material shall be placed on the approved regrade surface within the

limits and thickness shown on the drawings or as staked in the field. See
Specification Section 01310 CONSTRUCTION SURVEYING for tolerances.
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B.

Placement

1.

Prior to placement, the QCSM must ensure that the underlying surface is in
satisfactory condition and accepted by the SQAM. Drain rock material shall be
spread uniformly and approved by QA/QC personnel to the slope lines,
thickness, and grades indicated on the Drawings or as directed.

*+*END OF SECTION***
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SPEC-02223-0985
GEOTEXTILE

PART 1 GENERAL

1.01

1.02

1.03

1.04

SUMMARY

A. CONTRACTOR shall furnish all geotextile, labor, incidental materials, tools,
supervision, transportation, and installation equipment necessary for the installation of
geotextile, as specified herein, and as shown on the Drawings.

REFERENCES
A. ASTM D 5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles

B. ASTM D 4632 Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles

C. ASTM D 4533 Standard Test Method for Index Trapezoidal Tearing Strength of
Geotextiles

D. ASTM D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes and Related Products

E. ASTM D 4491 Standard Test Method for Water Permeability of Geotextiles by
Permittivity

F. ASTM D 4751 Standard Test Method for Determining Apparent Opening Size of a
Geotextile

ASTM D 4354 Standard Practice for Sampling of Geosynthetics for Testing

H. ASTM D 4759 Standard Practice for Determining the Specifications Conformance of
Geosynthetics

SUBMITTALS

A The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMITTAL
PROCEDURES:

1. The SUBCONTRACTOR shall provide the CQAE with a written certification or
manufacturers quality control data which displays that the geotextile meets or
exceeds minimum average roll values (MARYV) specified herein.

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).
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B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC plan.

PART 2 PRODUCTS

2.01 GEOTEXTILE

A. The nonwoven needle-punched geotextile specified herein shall be made from
polypropylene staple or continuous fiber.

B. The geotextile shall be manufactured from first-quality virgin polymer.

C. The geotextile shall be able to withstand direct exposure to ultraviolet radiation from the
sun for up to 15 days without any noticeable effect on index or performance properties.

D. Geotextile shall meet or exceed all material properties listed in Table A.

MARYV required for the 8-ounce nonwoven, needle-punched geotextiles are listed in Table A:

Table A |
Tested Property Units Test Method Frequency Value |
Mass per unit area oz/yd’ ASTM D 5261 90,000 ft* 8 |
Grab tensile strength Ib ASTM D 4632 90,000 f’ 205
Grab eilongation % ASTM D 4632 90,000 ft* 50
Puncture Strength 1b ASTM D 4833 90,000 f* 120
Trapezoidal tear strength 1b ASTM D 4533 90,000 ft* 85 !
Apparent opening size Sieve No. ASTM D 4751 540,000 f* 80
Permittivity sec” ASTM D 4491 540,000 ft* 1.4
Permeability cm/sec ASTM D 4491 540,000 £’ 0.30
Water flow rate epm/ft’ ASTM D 4491 540,000 ft* 85
Notes:
0z = ounces 1b = pound cm = centimeters
yd® = square yard % = percent gpm = gallons per minute
sec”' = second ft? = square foot sec = second
PART 3 EXECUTION

3.01 TRANSPORT
A. Transportation of the geotextile shall be the responsibility of the SUBCONTRACTOR.

B. During shipment, the geotextile shall be protected from exposure to ultraviolet light,
precipitation, mud, dirt, dust, puncture, or other damaging or deleterious conditions.

C. Upon delivery at the job site, the SUBCONTRACTOR shall ensure that the geotextile
rolls are handled and stored in accordance with the manufacturer’s instructions to prevent
damage.
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3.02 QUALITY ASSURANCE

A.

The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC Plan. The SUBCONTRACTOR shall account
for these monitoring and testing activities in the construction schedule.

1. The QCSM and SQAM shall examine the geotextile rolis upon delivery to the
site and report any deviations from project specifications to the CONTRACTOR.

3.03 INSTALLATION

A.

Should the SUBCONTRACTOR damage the geotextile to the extent that it is no longer
usable as determined by these Specifications or by the Engineer, the
SUBCONTRACTOR shall replace the geotextile at his own cost.

The geotextile shall be installed to the lines and grades as shown on the contract
Drawings and as described herein.

The geotextile shall be rolled down the slope in such a manner as to continuously keep
the geotextile in tension by self weight. The geotextile shall be securely anchored in an
anchor trench where applicable or by other approved or specified methods.

In the presence of wind, all geotextiles shall be weighted by sandbags or approved
equivalent. Such anchors shall be installed during placement and shall remain in place
until replaced with cover material.

The SUBCONTRACTOR shall take necessary precautions to prevent damage to adjacent
or underlying materials during placement of the geotextile. Should damage to such
material occur due to the fault of the SUBCONTRACTOR, the latter shall repair the
damaged materials to the satisfaction of the Engineer.

During placement of the geotextile, care shall be taken not to entrap soil, stones or -
excessive moisture that could hamper subsequent seaming of the geotextile as judged by
the Engineer.

The geotextile shall not be exposed to precipitation prior to being installed and shall not
be exposed to direct sunlight for more than 15 days after installation.

The geotextile shall be covered as soon as possible after installation and approval.
Installed geotextile shall not be left exposed for more than 15 days.

Material overlying the geotextile shall be carefully placed to avoid wrinkling or damage

to the geotextile.

***END OF SECTION***
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SPEC-02227-0986
EROSION MATTING

ATTACHMENTS: Staple Patterns “A” through “E” from North American Green

PART 1 GENERAL

1.01  SUMMARY

A. This Specification section covers the supply and installation of erosion controls for the
channels and slopes of the embankments as shown on the Drawings. All activities
performed by the SUBCONTRACTOR at any tier shall be in accordance with all
applicable Federal, State, and local laws and regulations.

B. General erosion control matting for construction will be dictated by RFETS erosion
control procedures.

1.02 REFERENCES

A The publications listed below form a part of this specification to the extent referenced.
The publications are referred to in the text by basic designation only. The most recent
version of the reference test methods shall be used in all cases.

. 1. American Society for Testing and Materials (ASTM)

a.

1.03 GENERAL

ASTM D 1682 Standard Test Method for Measuring Tensile Strength
and Percent Strength Retention of Material after 1000 hours of Exposure
in Xenon-Arc Weatherometer

ASTM D 4355 Standard Test Method for Deterioration of Geotextiles
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus)

ASTM D 5035 Standard Test Method for Breaking Force and Elongation
of Textile Fabrics (Strip Method)

ASTM D 5199 Standard Test Method for Measuring Thickness of
Textile Materials

ASTM D 5261 Standard Test Method for Mass Per Unit Area of
Geotextiles

A. The SUBCONTRACTOR shall implement the storm water pollution prevention
measures specified in this section and in Section 02228 EROSION CONTROL in a
manner which will ensure that soils are retained on-site.
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1.04 SUBMITTALS

A. The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR, the QCSM, and the CQAE in accordance with Section 01305

SUBMITTAL PROCEDURES:
1. Manufacturing, Sampling, and Testing
a. Prior to scheduled use, erosion mat manufacturer's quality control

manual, including instructions for storage, handling, installation,
seaming, and repair.

2. Erosion Mat

a. Manufacturer's Certificate of Compliance stating that the erosion mat
meets the requirements of this section. This submittal shall include
copies of manufacturer's quality control test results. The Certificate of
Compliance shall be attested to by a person having legal authority to bind
the erosion mat manufacturing company.

1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with

the requirements of the approved QA/QC plan.

PART 2 PRODUCTS
2.01 SYNTHETIC EROSION CONTROL MATERIALS

A. The synthetic erosion control shall be North American Green (NAG) C125 or equivalent.
The coconut fiber shall be evenly distributed over the entire area of the mat. The blanket
shall be covered on the top and bottom with heavyweight polypropylene netting having
ultraviolet additives to delay breakdown and an approximate 0.625 x 0.625 inch (1.59 x

1.59 centimeter [cm]) mesh size. Table A contains further physical properties of the C125
erosion control blanket.
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‘ Table A

Material Content
Coconut Fiber 100% (0.50 1b./yd?)
Netting Both sides, heavyweight UV-sfabilized
(3 1b/1,000 £ approximate weight)
Thread 100% black polypropylene
Physical Specifications (Roll)
Width 6.67 feet
Length 108 feet
Weight 40 pounds +/- 10 percent
Area 80 yd’
Stitch spacing 1.5 inches
B. Permanent erosion control material shall be NAG C350 and/or P550 or equivalent at

locations as shown on the Drawings.

The matrix shall be evenly distributed across the entire width of the matting and stitch
bonded between a super-heavy-duty UV-stabilized bottom net with 0.50 x 0.50 inch
(1.27 x 1.27 cm) openings, an ultra-heavy-duty UV stabilized, dramatically corrugated
(crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The
corrugated netting shall form prominent, closely spaced ridges across the entire width of
the mat.

All mats shall be manufactured with a colored thread stitched along both outer edges
(approximately 2-5 inches [5-12.5 cm] from the edge) as an overlap guide for adjacent
mats.
PART 3 EXECUTION
301 INSTALLATION OF SYNTHETIC EROSION CONTROL MATERIAL IN CHANNELS
A. Placement
1. Begin 10 feet back from the top of the channel by anchoring the blanket in a
6-inch deep by 6-inch wide trench. Staple into trench and backfill per
manufacturer’s recommendations.
2. Roll center blanket in direction of water flow on bottom of channel.
3. Place blankets end over end (shingle style) with a 6-inch overlap. Use a double

row of staggered staples 4 inches apart (or an alternative method approved
through the RFI process) to secure blankets.

4, Full-length edge blankets at top of side slopes must be anchored in 6-inch-deep
by 6-inch-wide trenches. Staple into trench and backfill per manufacturer’s
recommendations.

5. Blankets on side slopes must be overlapped 4 inches (2 inches for NAG C350

matting) over the center blanket and stapled.
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6. Staple the entire length over the width of the channel. Staple pattern “E” will be
used for both east and west channels. All erosion blankets shall receive staples
as shown on the Drawings. See Section 3.04 for staple patterns.

7. The terminal end of the blankets must be anchored in a 6-inch-deep by 6-inch-
wide trench. Staple into trench and backfill per manufacturer’s recommendations.

3.02 INSTALLATION OF SYNTHETIC EROSION CONTROL MATERIAL ON SLOPES

A.

Placement

1. Place erosion mat (C125, C350, P550, or equivalents) in the areas shown on the
Design Drawings.

2. Begin 10 feet back from the top of the slope by anchoring the blanket in a 6-inch-
deep by 6-inch-wide trench.

3. Staple into trench and backfill per manufacturer’s recommendations.

4 Roll the blankets down or horizontally across the slope.

5. The edges of parallel blankets must be stapled with approximately 5-inch
overlap.

6. When blankets must be spliced down the slope, place blankets end over end

(shingle style) with approximately 4-inch overlap. Water should flow from
upslope mat onto downslope mat without flowing under. Staple through
overlapped area, approximately 12 inches apart.

7. Staple the entire length over the width of the slope. Use the recommended staple
pattern from paragraph 3.03 based on application, slope, and slope length (or an
alternative method approved through the RFI process).

3.03 STAPLE PATTERNS

A.

General

I Table B lists staple patterns shall be used for erosion control materials placed on
slopes.
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Slope Length Slope
(feet) 4:1 3:1 2:1 1:1
300 B C C C
275 B C C C
250 B C C C
225 B B C C
200 B B C C
175 B B C C
150 A B C C
125 A A C C
100 A A C C
75 A A B C
50 A A B B
25 A A B B
a. Staple Pattern “A”

0.7 staples per square yard using 6-inch, 11-gauge wire “U” staples.
8-inch staples and longer may be used for loose soils. 9-gauge wire
staples or heavier may be necessary in hard or rocky soils. Staples shall
be placed along the long edge at 6.0-foot intervals and staggered along
the shorter edge at 6.5-foot intervals. See the Staple Pattern Template at
the end of this Specification.

b. Staple Pattern “B”

1.15 staples per square yard using 6-inch, 11-gauge wire “U” staples.
8-inch staples and longer may be used for loose soils. 9-gauge wire
staples or heavier may be necessary in hard or rocky soils. Staples shall
be placed along the long edge at 6-foot intervals and staggered along the
shorter edge at 3-foot intervals and 1.5-foot intervals from the edge. See
the Staple Pattern Template at the end of this Specification.

c. Staple Pattern “C”

1.7 staples per square yard using 6-inch, 11-gauge wire “U” staples.
8-inch staples and longer may be used for loose soils. 9-gauge wire
staples or heavier may be necessary in hard or rocky soils. Staples shall
be placed along the long edge at 4-foot intervals and staggered along the
shorter edge at 2-foot intervals and 1.5-foot intervals from the edge. See
the Staple Pattern Template at the end of this Specification.

d. Staple Pattern “D”

3.4 staples per square yard using 6-inch, 11-gauge wire “U” staples.
8-inch staples and longer may be used for loose soils. 9-gauge wire
staples or heavier may be necessary in hard or rocky soils. Staples shall
be placed along the long edge at 2-foot intervals and along the shorter
edge at 20-inch intervals. See the Staple Pattern Template at the end of
this Specification.
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3.04

€. Staple Pattern “E”

3.75 staples per square yard using 6-inch, 11-gauge wire “U” staples.
8-inch staples and longer may be used for loose soils. 9-gauge wire
staples or heavier may be necessary in hard or rocky soils. Staples shall
be placed along the long edge at 2-foot intervals. Short edge rows shall
alternate between 20-inch intervals starting at the edge and 20-inch
intervals starting from an additional staple placed 10 inches from the
edge. See the Staple Pattern Template at the end of this Specification.

MAINTENANCE

A.

The SUBCONTRACTOR shall maintain the temporary and permanent vegetation,
erosion and sediment control measures, and other protective measures in good and
effective operating condition by performing routine inspections to determine condition
and effectiveness, by restoration of destroyed vegetative cover, and by repair of erosion
and sediment control measures and other protective measures as per RFETS erosion
control procedures.

++*END OF SECTION***
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ATTACHMENT

STAPLE PATTERNS “A” THROUGH “E” FROM
NORTH AMERICAN GREEN




STAPLE PATTERN GUIDE
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. SPEC-02228-0987

EROSION CONTROL
PART 1 GENERAL
1.01 SUMMARY
A. Specifications for erosion control components and their installation. All activities

performed by the SUBCONTRACTOR shall be in accordance with all applicable
Federal, State, and local laws and regulations and RFETS erosion control procedures.

1.02 REFERENCES

A. The publications listed below form a part of this specification to the extent referenced.
The publications are referred to in the text by basic designation only. The most recent
version of the reference test methods shall be used in all cases.

1. American Society for Testing and Materials (ASTM)

a. ASTM D 3786 Hydraulic Bursting Strength of Knitted Goods and
Nonwoven Fabrics - Diaphragm Bursting Strength Tester Method

b. ASTM D 4439 Standard Terminology for Geotextiles
. c. ASTM D 4491 Water Permeability of Geotextiles by Permittivity
N d. ASTM D 4533 Trapezoid Tearing Strength of Geotextiles
e. ASTM D 4632 Grab Breaking Load and Elongation of Geotextiles
f. ASTM D 4751 Determining Apparent Opening Size of a Geotextile
g. ASTM D 4873 Identification, Storage, and Handling of Geotextiles

1.03 GENERAL
A. The SUBCONTRACTOR shall implement the storm water pollution prevention

measures specified in this section, and outlined in the Work Control Document(s) in a
manner which will ensure that all soils are retained on-site.

1.04 EROSION AND SEDIMENT CONTROLS
A. The controls and measures required by the SUBCONTRACTOR are described below.
1. Stabilization Practices

The stabilization practices to be implemented shall include geotextiles, erosion
control mats, and preservation of mature vegetation.
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Structural Practices

Structural practices shall be implemented as per RFETS erosion control
procedures to divert flows from exposed soils, temporarily store flows, or
otherwise limit runoff and the discharge of pollutants from exposed areas of the
site. Structural practices shall be implemented in a timely manner during the
construction process to minimize erosion and sediment runoff. Structural
practices shall, as a minimum, include the following devices, as applicable:

a.

Silt Fences

The SUBCONTRACTOR shall maintain existing silt fences and provide
additional silt fences as necessary for temporary structural practice to
minimize erosion and sediment runoff. Silt fences shall be properly
installed to effectively retain sediment immediately after completing
each phase of work where erosion would occur in the form of sheet and
rill erosion (e.g., clearing and grubbing, excavation, embankment, and

grading).
Straw Bales and/or Straw Waddles

The SUBCONTRACTOR shall provide bales of straw and/or straw
waddles as a temporary structural practice to minimize erosion and
sediment runoff. Bales and/or waddles shall be placed to effectively
retain sediment immediately after completing each phase of work (e.g.,
clearing and grubbing, excavation, embankment, and grading) in each
independent runoff area.

GeoRidge®
The SUBCONTRACTOR shall provide GeoRidges® as a temporary
structural practice to minimize erosion and sediment runoff.

GeoRidges® shall be placed to effectively retain sediment immediately
after completing each diversion berm and side channel phases of work.
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‘ PART 2 PRODUCTS
2.01 COMPONENTS FOR SILT FENCES
A. Filter Fabric

1. The geotextile shall comply with the requirements of ASTM D 4439 and shall
consist of polymeric filaments which are formed into a stable network such that
filaments retain their relative positions. The filament shall consist of a long-
chain synthetic polymer composed of at least 85 percent by weight of ester,
propylene, or amide and shall contain stabilizers and/or inhibitors added to the
base plastic to make the filaments resistance to deterioration due to ultraviolet
and heat exposure. Synthetic filter fabric shall contain ultraviolet ray inhibitors
and stabilizers to provide a minimum of six months of expected usable
construction life at a temperature range of 0 to 120 degrees F. Unless otherwise
approved by the SQAM or CONTRACTOR, the filter fabric shall meet the
following requirements:

Table A
Filter Fabric For Silt Screen Fence
Physical Property Test Procedure Strength Requirement
Grab Tensile Elongation (%) ASTM D 4632 (30% max.) | 100 lbs. min.
Trapezoid Tear ASTM D 4533 55 Ibs. min.
Mullen Burst ASTM D 3786 270 Ibs. min.
Permittivity ASTM D 4491 0.2/sec
. AOS (U.S. Std Sieve) ASTM D 4751 20-100
B. Silt Fence Stakes and Posts
1. The SUBCONTRACTOR may use either wooden stakes or steel posts for fence

construction. Wooden stakes utilized for silt fence construction shall have a
minimum cross section of 2 inches by 2 inches when oak is used and 4 inches by
4 inches when pine is used, and shall have a minimum length of 5 feet. Steel
posts (standard "U" or "T" section) utilized for silt fence construction shall have a
minimum weight of 1.33 pounds per linear foot and a minimum length of 5 feet.

2.02 COMPONENTS FOR STRAW BALES AND/OR WADDLES

A. The straw in the bales and waddles shall be stalks from oats, wheat, rye, barley, or rice,
furnished in air-dry condition. The bales shall have a standard cross section of 14 inches
by 18 inches. All bales shall be either wire-bound or string-tied. The
SUBCONTRACTOR may use either wooden stakes or steel posts to secure the straw
bales to the ground. Wooden stakes utilized for this purpose shall have a minimum
dimensions of 2 inches x 2 inches in cross section and shall have a minimum length of
3 feet. Steel posts (standard "U" or "T" section) utilized for securing straw bales, shall
have a minimum weight of 1.33 pounds per linear foot and a minimum length of 3 feet.
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2.03

COMPONENTS FOR GEORIDGES '

A

The GeoRidge® system comprises a series of synthetic, porous berms installed
perpendicular to the direction of flow. The GeoRidge® berms are constructed of a UV-
stabilized high-density polyethylene. GeoRidge® is designed to increase channel and
slope roughness to reduce flow velocity. Where soils are very loose or very firm, use
250 mm galvanized spikes with washers.

PART 3 EXECUTION

3.01

3.02

3.03

3.04

INSTALLATION OF SILT FENCES, STRAW BALES, AND STRAW WADDLES

A

Install as per RFETS erosion control procedures.

INSTALLATION OF GEORIDGES®

A. GeoRidge® shall be installed on top of the erosion control blanket for a given channel.
For multiple GeoRidge® panels in the same row, overlap panels by minimum 50 mm
(2 inches). Cut a slot in the crest of the overlapping berm to allow contact between the
foot of the berm and the soil.

B. Anchor GeoRidge® with a 10 inch spike. Anchor spacing depends on soil condition and
density. Minimum recommendation is 3 anchors on the upstream side and 2 anchors on
the downstream side. Install to prevent water from going around or under the
GeoRidge®. '

C. Subsequent panels shall extend both across the bottom of the ditch and opposite the
sideslope, as well as up the original backslope or sideslope at the distance determined by
the Engineer.

D. Install as per manufacturer’s recommendations if different from above.

MAINTENANCE

A Maintain erosion controls as per RFETS erosion control procedures.

INSPECTIONS

A General
1. The SUBCONTRACTOR shall inspect disturbed areas of the construction site as

per RFETS erosion control procedures.

*+*END OF SECTION***
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SPEC-02245-0988
STONE AND AGGREGATE MATERIALS

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

SUMMARY

A. This specification section covers the supply, installation, and testing of stone protection
materials for the central channel as shown on the Drawings. All activities performed by
the SUBCONTRACTOR or any subcontractor at any tier shall be in accordance with all
applicable Federal, State, and local laws and regulations.

REFERENCES

A. The publications listed below form a part of the specification to the extent referenced.
The publications are referred to in the text by basic designation only. The most recent
version of the referenced Test Methods shall be used in all cases.

1. American Society for Testing and Materials (ASTM)

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate -

b. ASTM C 127 Specific Gravity and Absorption of Coarse Aggregates

c. ASTM C 131 Resistance to Degradation of Small-size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine

d. ASTM D 422 Method for Particle Size Analysis of Soils
SUBMITTALS

A. The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR in accordance with Section 01305 SUBMITTAL PROCEDURES:

1. Suppliers’ Test Results demonstrating compliance with Part 2 and stone geologic
source.
EQUIPMENT
A. All equipment and tools used in the performance of the work will be subject to approval

by the CONTRACTOR before the work is started and shall be maintained in satisfactory
working condition at all times.

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC plan.
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PART 2 PRODUCTS

201 MATERIALS
A. Riprap
1.

Stone used for riprap shall be hard, dense, angular in shape, resistant to
weathering, and free from seams, cracks or other structural defects. The stone
shall have a specific gravity of at least 2.60. Each piece shall have its greatest
dimension not greater than four times its least dimension. The riprap shall be
reasonably well-graded from coarse to fine, falling within the limits of the

gradation requirements given in Table A.

Control of gradation will be by visual inspection and the supplier’s gradation
submitta] as shown in Table A.

Table A
RIPRAP GRADATION REQUIREMENTS
Ds, stone size’' % of Material Typical Stone Typical Stone
(inches) Smaller Than Dimensions® Weight* (pounds)
Typical Stone’ (inches)
6 70-100 12 85
50-70 9 35
35-50 6 10
2-10 2 0.4
9 70-100 15 160
50-70 12 85
35-50 9 35
2-10 3 1.3
12 70-100 21 440
50-70 18 275
35-50 12 80
2-10 4 3
Notes:

"Dy, = Nominal stone size
?Based on typical rock weight
3Equivalent spherical diameter
“Based on specific gravity=2.60

B. Boulders

1.

Boulders shall be hard, dense, angular in shape, resistant to weathering, and free
from seams, cracks or other structural defects. The stone shall have a specific

gravity of at least 2.60. Boulders shall be at least 24-inches in one dimension so
that when buried 6-inches, 18-inches are exposed.

PART 3 EXECUTION

3.01 PREPARATION

A. Areas on which separation geotextile, bedding material, riprap, or boulders are to be
placed shall be graded and dressed to lines and grades shown on the drawings and in
accordance with Section 02110 SITE PREPARATION. Eroded or washed-out areas

shall be repaired prior to placement of material.
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3.02 STONE
A General
Riprap and boulders shall be placed within the limits shown on the drawings.
B. Placement

1.

3.04 GROUTING

Riprap stone shall be placed in such manner as to produce a reasonably
well-graded mass of rock with the minimum practicable percentage of voids.
Riprap shall be placed to its full course thickness in one operation. The larger
stones shall be well distributed and the entire mass of stones in their final
position shall be roughly graded to conform to the gradation specified. The -
finished riprap shall be free from objectionable pockets of small stones and
clusters of larger stones. The desired distribution of the various sizes of stones
throughout the mass shall be obtained by selective loading of the material at the
quarry or other source and by controlled dumping of successive loads during
final placing and placement. Zero drop height placement procedures are to be
utilized for riprap stone. Rearranging of individual stones by mechanical
equipment or by hand will be required to the extent necessary to obtain a
reasonably well-graded distribution of stone sizes as specified above. Riprap
shall be placed from down slope to up slope to form a continuous buttress of rock
as placement progresses.

Boulders shall be spaced per the design drawings. Placement will begin with the
excavation of a 6-inch deep hole wide enough to bury the bottom 6-inches of the
boulder. Erosion mat per the design drawings will be placed over the hole
followed by placement of the boulder. The erosion mat shall be scored or cut in
the area over the hole prior to boulder placement to limit tension of the erosion
mat. The boulder will be placed so that 6-inches are buried and a minimum of
18-inches is above grade within the channel bottom. Alternatives methods may
be used by the SUBCONTRACTOR so long as erosion mat or other separation
layer such as geotextile is located under the boulder.

A. ‘Where shown on the Drawings, fill spaces between stones with cement mortar. Use
sufficient amount of mortar to fill voids and leave face surface of stone exposed. Place
grout from bottom to top and sweep surface with stiff broom. After grouting is
completed, wet-cure surface.

3.05 PROTECTION

A. The SUBCONTRACTOR shall maintain the riprap stone and boulders until accepted and
any material displaced by any cause shall be replaced.

***END OF SECTION***
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SPEC-02900-0990
SEEDING

PART 1 GENERAL

101 SUMMARY

A

The vegetation requirements for seeding shall be as described in the plans referenced
below. All activities performed by the SUBCONTRACTOR shall be in accordance with
all applicable Federal, State, and local laws and regulations.

1.02 REFERENCES

A.

The following publications listed below form a part of the Specification to the extent
referenced. The publications are referenced in the text by basic designation only. The
most recent version of the referenced test methods shall be used in all cases.

1. American Society for Testing and Materials
a. ASTM D 2974 Standard Test Methods for Moisture, Ash, and Organic
Matter of Peat and Other Organic Soils
2. U.S. Department of Agriculture Federal Seed Act of 9 August 1939 (55 Stat.
1275)
3. The RFETS Revegetation Plan (Jan 2004, Rev 2)

1.03 SUBMITTALS

A.

The SUBCONTRACTOR will prepare the following submittals for review by the
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMITTAL
PROCEDURES:
1. Manufacturer's Catalog Data:
Manufacturer's standard catalog data giving the brand names and catalog
numbers of erosion control materials, in sufficient detail to demonstrate complete
compliance with this section.
2. Manufacturer’s Instructions:
The manufacturer’s installation instructions and procedures.
3. Approval of Materials:
Material sources and material test results prior to field use.

4, Certified copy of seed analysis.

S. Seed bag tickets.

SPEC-02900-0990-1



1.04 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

A The SUBCONTRACTOR shall abide by all qualification and submittal requirements of
the QA/QC Plan and the Work Control Document(s) (WCD).

B. The work will be monitored and tested at the appropriate frequencies in accordance with
the requirements of the approved QA/QC Plan.

105 DELIVERY, STORAGE, AND HANDLING
A. Delivery

Material used for seeding, such as seed, fertilizer, hay, hay bales, blankets, etc., shall be
inspected upon arrival at the job site.

B. Storage

Seed shall be protected from any drying, moisture or contamination by detrimental
material upon delivery and when being stored.

PART 2 PRODUCTS

201 SEED
A. The pure live seed (PLS) mixture to be used shall be as follows:
1. Seed Mixture:

a. The seed is to be ordered as PLS.

b. The seed must be certified weed-free.

c. Seed is to be ordered and bagged separately by species (i.e., the seed
company should deliver all the seed in separate bags by species). This
allows Site ecologists to examine the seed for purity prior to seeding.

d. Seed bag tags will be pulled off the bags and provided to the
CONTRACTOR.

B. See Attachment for additional information.

2.02 NUTRIENT AMENDED SOIL/TOPSOIL

A. As per the RFETS Revegetation Plan (January 2004 revision 2) RFETS Revegetation
Plan.

B. See Attachment for additional information.

SPEC-02900-0990-2




‘ 2.03  SOIL EROSION CONTROL MATERIAL AND STAPLES

A. Erosion control materials shall conform to Section 02228 EROSION CONTROL

1. Synthetic Erosion Control Materials
2. Silt Control Fence
3. Straw Bales

PART 3 EXECUTION
3.01  SEEDING
A. Seeding will take place per the current RFETS Revegetation Plan. Seeding of the
channels, diversion berms, and buttress sideslope where vegetation is required for
permanent erosion control will be seeded with the following additional steps:

1) The area will be ripped.

2) A minimum of 2-inches of bottom alluvium (excavated from buttress area) will be
placed on the surface.

3) A DGR LGP dozer (track pressure of 4.97 psi) will be used to grade and construct the
berms and channels to minimize over-compaction.

‘ 4) Seed will be hand broadcast due to safety issues of using equipment on berms.
5) Erosion mat will be placed per manufacturer’s recommendations.

6) No vehicles or equipment will be allowed on the berms or in the channels without
specific authorization from the RM.

B. See Attachment for additional information.

**+*END OF SECTION***
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77

ATTACHMENT

REVEGETATION SPECIFICATION SHEET
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Red Map Areas
Hillside Slope Areas (Hillside Arcas Or Areas Wlth Slopes Greater Than 10%)
Revegetation Specification Sheet

This Revegetation Specification Sheet ‘Supercedes All Previous Revegetation [nformation For RFETS
Date: 1/04

Seedbed Prepunﬂon
No imported topsoil will be used.
2. Soil surface is to be ripped or scarified to @ depth of 2 -3 feet to relieve soil compaction, as necded.
3. 'Smlsm’facclstobedmcedtomducesoﬂpamclesue get tid of lat gre_rdoQLasneeded
Seed Mix:
). Purchase attached sced mixture for the total mmber of actes to be resceded. The values in the fas right hand
colunm are the amounts per acre to be used when drill seeding. Be sure to order the correct varicty of seed.
NOTE; For broadcast seeding, double the amounts shown in the far right hand colunm.
The sced is to be ordered as pure live seed (PLS).
The seed must be certified weed free.
Sced is 1o be ordered and bagged separately by species (i.e. the seed company should deliver all the seed in
separate bags by species). This allows Site ecologists to examine the seed for purity prior to seeding.
5. _Pull the secd bag tags off the bags and provide them to the K-H Bcology Group.
Seed Application:
1. Although no seeding windows are specified, greater success may be achieved when seeding is donc in late
fall, wiater, or carly spring,
2. The seed can be drill sceded or broadcast seeded over the disturbed areas. Make sure to use the correct
amount of seed for the application method chosen.
3. For broadcast seeding, handseeding or mechanical seeders such as a cmmﬁlgal, fan, airblast, or hydroseeder
are to be psed to distribute the sced. Afler broadcasting, the erea is to be drag-chained or raked to cover the
. . seed slightly and provide better sced/soil contact. Broadcasting may be more appropriate on the stseper

bl

slopes for safety concems.

4. . Drill seeding is best nsed on the flat or shallow slope areas. For drill seeding, the seeding depth i is to be
between 0.25 inches and 0.5 inches. Because the Site is prone to high winds, drill seeding is to be done using
two passes, with the applications being perpendicular to each other and 45 degrees offset from the
ptedoxmnnntwmdduecnon. Seeding should not be done when wind speeds mgreatctthan?.()mph

5. Seeding will be done priar to any mulch applications,

Soll Aniendments:
Na seil amendments will be added without approval of K-H Ecology Group.

Mulch Application: ’
The following guidelines should he used to determine the type of erosion control measures needed for revegetation
applications.

ion C; P 1
Crimped Straw* 0-10%
Hydromulch* 0-15%
Erosion matting >15%

*For larger areas, crimped straw is more appropriate and less expensive, whereas for smaller areas hydromulch may be
more applicable becavse of equipment constraints.

For application of crimped straw and hydromulch follow the guidelines listed below. For application of erosion control
matting, follow the manufacturers recommendations. Seed will be plarited prior to application of erosion control
Crimped Straw
1. Straw olch is to be spread evenly across the rcvegetated arca after seeding (drilted or broadcast) has been
completed. 1t is to be applicd at a rate of 1,5 tons per acre. NOTE: The straw thust be certified as weed and
pest frec acconding to the Colorado Weed Free Forage Act. Tt shouldbc cither wmu:r wheat or oats and not
have an abxmdannd of seed heads present-in the straw.
2. The straw is to then be crimped into the soil to prevent it from blowing away. lfcmnpmg is not feasible,
then aftcr the straw has been blown onto the seeded surface it is to be covered with a chemical tackifier

Rocky Flats Environmental Technology Site

Revegetation Plan Rev. 2
01/20/04
) 10f3
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* [1) This pounds per acre assumas driil-seeding is used. If the ssed is to be broadcast, (e a‘xpplieat_lon rates are to be doubled.

Hitlside Slopa A-us {Hillside Arcas Or Aroas With Slopas Greater Than 10%) Rewgemm Seed Mix
(Based on 50 sesdafeq.ft)

Rad Map Arcas

This Revegetation Speclfication Sheet Suparcedea All Previous Revsgatation Information For RFETS
Date; 104

Speciss Common Namo Veriaty | % of Sesd Mix | # Seeds Needed | # Soods/Lb.
Graminoids.

: cksplice Wheatgrass Critana . 6 108800 - 150000

[ i - [Westem Wheatgrass Arriba 23 500840 120000
Agropyron trdc cE Slender Wheatgrass San Luls 16 ‘326700 120000
|Boutaloua curtipendula Slde-Oats Grama Vaughn 13 283140 190000
[Bowteloua gracills Bive Grama Hachite 24 622120 |, 710000
{Buchloe dactyloides Buffalo Grass Toxoka 10 217800 45000
Stipa viridula Green Needle Grass - Lodorm 10 217800 1 180000
otal 100 2178000
Sq. facre ] 43560
Seeds/sq, ft. 50 :
Seeds neaded/acre 2178000 .

2) PLS = pura live sead. Be sure to spacify this to the seed desler when ondering.

3) The seed is to be certified weed free.

4) Seedis to be ordered and bagged separately by species (i.e. the seed company should deliver all the seed In separate bags by species).
This allows Site eeolggis;h; 1o examnine the seed for purty prior to seeding.

. NOTE:

Slender wheatgnm and thiekapike wheatgmss have baen added to spedes mb( @s awiy suecesslonas spodoa

For questions raganding this spec shaet or if variances from these specifications are required contact the K-H Ecalogy Group at x2231, %3660, or x3887.

Al

Rocky Flats Environmental Technology Site Rev. 2

" Revegetation Plan ) : 3of3 ' 172012004
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‘ . following the manufacturers recommended application rate. Tackifying ageuts found to be “‘envirommentally
friendly” and chemically acceptable for use at the Site are those compriscd of plant gums or organic co-
. polymers. Tackifier is to be zpphcd at the mamufacturer recommended rale per acre.
Hydronmlch
1. Acceptable hydromulches mnhde inert wood and plant fiber products (cellulose). Only tackifiers bascd on
' vegetable-based binders are scciptabls at the Sits to prevent undesired chemicals from leaching into the
‘groundwater. Tackifying agents found to be “environmentally friendly” and chemically acceptable for use at
the Site are thos¢ comprised of plant gums or organic co-polymers. Thé product known by the brand nasre
“S0ilGuard®" was also found to be chemically acceptable.
2. Hydsomulch and tackifier are to be applied gt the manufactucer recommended rates per acre,
3. Application of seed within hydromulch is ngt an accepted practice at the Site. Thercfore areas are to be
seeded (drilled or broadcast) prior to the bydromulch application. The hydromnulch is to be applicd with a
tackifying agent to help preveat firther erosion.
For quest;ons ot Tnore information regarding this spec sheet or if variances from these spccxﬁcauons are required contact the K-
H Ecology Group at x2231, x3560, or x3687.

Rocky Flats Environmeital Teclmology Site
Revegetation Plan Rev. 2
01/20/04

‘ . " 20f3

04/19/2005 TUE 14:33 [TX/RX NO 6342) @039
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Construction Quality Assurance/Quality Control Plan
Accelerated Action Design for the Original Landfill
Rocky Flats Environmental Technology Site

Golden, Colorado

1.0 PROJECT DESCRIPTION

The Original Landfill (OLF) is a 20-acre area where construction debris and general facility
waste were placed from 1950 to 1968. The OLF is located on the south-facing slope just south of
the Industrial Area pediment and borders on the northern side of Woman Creek. Accurate and
verifiable records of the wastes placed in the landfill are not available. There is no information
indicating that the OLF was used for routine disposal of radioactive material or other hazardous

substance waste streams.

The primary objective of the project is to reconfigure the landfill to improve stability, cover the
waste with a minimum of 2 feet of soil, and provide surface water control. To achieve this
objective, the project will include the following construction activities: regrade the existing
slopes; add fill soil to achieve a consistent grade; cover the waste area with 2 feet of loose, un-
compacted soil; and construct a soil buttress at the toe of the landfill. Surface water controls will
include diversion berms and perimeter channels. Erosion control will include seeding and

erosion mats.

This Construction Quality Assurance (QA)/Quality Control (QC) Plan has been developed to

reflect the level of complexity of the project.

_gg_
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Construction Quality Assurance/Quality Control Plan
Accelerated Action Design for the Original Landfill
Rocky Flats Environmental Technology Site

Golden, Colorado

2.0 PURPOSE AND SCOPE

QA/QC for construction of the soil cover and buttress fill at the OLF (OLF Cover) will be
conducted in accordance with this Construction QA/QC Plan. This Construction QA/QC Plan
has been prepared for the Contractor (Kaiser-Hill Company, L.L.C. [Kaiser-Hill]) in conjunction
with the design of the OLF Cover and will be implemented in its entirety to ensure the following:

. All Rocky Flats Environmental Technology Site (RFETS) project activities are
performed in a manner consistent with the intent of all approved Design Drawings and

Specifications.
. All performance criteria are achieved.
. The specified quality of work is maintained.

This Construction QA/QC Plan is a site-specific document that addresses the organization,
authority, responsibilities, specific QA/QC requirements of project-specific tasks, and QA/QC
documentation and submittals. This document includes considerations specific to the

requirements of the construction of the OLF Cover.
DEFINITIONS OF QUALITY CONTROL AND QUALITY ASSURANCE

Quality Control is the overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify that the process,

item, or standard meets the established requirements.

Quality Assurance is the system that provides oversight and evaluation of the QC process and
overall quality goals to ensure that QC is working effectively and that the project goals are being

met.

L:\worki5 7378\Work\Product\OLF\Final Design\QAQCIQAQC Plan 5-6-05.doc May 2005
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Construction Quality Assurance/Quality Control Plan
Accelerated Action Design for the Original Landfill
Rocky Flats Environmental Technology Site

Golden, Colorado

3.0 QUALITY ASSURANCE/QUALITY CONTROL ORGANIZATION
3.1 PROJECT ORGANIZATION

It is anticipated that the following personnel will serve in specific QA/QC roles for the

construction of the OLF Cover:

Mike Keating (Kaiser-Hill), Responsible Manager (RM) and Site Engineer
Randy Thompson (Earth Tech, Inc. [Earth Tech]), Design Manager (DM)

Steve McQueary (Envirocon), Construction Site Manager (CSM)

TBD, Construction Quality Assurance (CQA) Engineer (CQAE)

TBD, Site QA Managers (SQAMs)

To be determined (Golder), Quality Control Site Manager (QCSM)

Golder, Quality Control Testing Subcontractor

Ryan Archibald and Scott Powell (Earth Tech), Engineer’s Representatives (ERs)

XN A LD -

3.2 ROLES AND RESPONSIBILITIES

The Kaiser-Hill Responsible Manager has responsibility for coordination of work performed at
RFETS by the construction subcontractor (Subcontractor). He has overall responsibility for
verifying that all project participants safely and properly implement their duties as related to the
construction of the OLF Cover. Changes to the project scope or the approach to the
implementation of the design brought on by differing site conditions or refinements to the task
approach will be approved through the Kaiser-Hill RM. The Kaiser-Hill RM will be assisted by
the DM and in the field by the ER.

The Design Manager will be responsible for providing the Contractor with a complete design
package that includes design drawings, specifications, calculations, and a Construction QA/QC
Plan. The design package will be stamped by a Professional Engineer registered in the State of
Colorado. The DM will also be responsible for reviewing and approving all Requests for

Information/Clarification (RFIs), submittals, and change orders.

The Construction Site Manager will be responsible for managing all construction activities,

equipment, construction quality, safety, staffing, and daily briefings.

The Construction Quality Assurance Engineer will be responsible for certifying that the

construction has been completed in accordance with the Environmental Protection Agency

L:\worki57378\Work\Product\OLF\Final Design\QAQCYQAQC Plon 5-6-05.doc May 2005
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Rocky Flats Environmental Technology Site
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(EPA)/Colorado Public Health and Environment (CDPHE)-approved plans, Design Drawings,
Specifications, and changes. The CQAE will be a Professional Engineer registered in the State
of Colorado who has provided engineering oversight for similar projects. The CQAE represents
the organization responsible for QA; therefore, reference to the CQAE also refers to his/her
company or designee. The designee for the OLF Cover installation will be the CQAE; any
reference to the SQAM in this Construction QA Plan also refers to the CQAE. The CQAE is
responsible for the implementation of and compliance with the CQA program for the
construction scope of work. The CQAE will be on-site when appropriate. It is also the CQAE’s
responsibility to approve submittals and submit them to the Design RM for final approval. QA
personnel are responsible for monitoring QC activities to ensure that the work complies with the

contract requirements.

The Site Quality Assurance Manager is responsible for on-site project QA on a daily basis and
for communication with the Design Team (Kaiser-Hill/Earth Tech). This mainly entails the
responsibility to monitor, oversec, and direct the daily QA activity. The SQAM will complete a
Daily QA Report and review the Daily QC Report. The SQAM will be present full-time for the
duration of the project. The SQAM will support the CQAE in implementing the QA program.
QA personnel are responsible for monitoring QC activities to ensure that the work complies with
the contract requirements. The SQAM will verify decisions to excavate unsuitable material in

the buttress excavation.

The Quality Control Site Manager will be on-site during all work activities related to the
design and verify that day-to-day tasks are performed according to the approved project
specifications and procedures and will report directly to the RM, CSM and the CQAE. The
QCSM will be on-site full-time for the duration of the project. The QCSM shall have provided
QA or QC oversight for similar projects. The QCSM’s daily activities will include accumulation
of data for and preparation of the Daily QC Report, material testing, and coordination and
control of project-specific quality records. The QCSM will also implement QC and take the lead

role in promoting and enforcing QC for all project subcontractors as well as coordinating all
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project inspections in accordance with criteria established by the overall construction team. The

QC process will be the complete responsibility of the Contractor and its Subcontractor.

The Engineer’s Representatives will be available to the project to clarify and resolve design
issues as they arise during construction activities. It is important to have timely resolution of

every issue to eliminate delays.

The Site Engineer will be responsible for evaluating field engineering issues, developing
proposed design changes, and making engineering decisions as per specifications and QA/QC

Plan. The Site Engineer will be supported by geologist and geotechnical engineer as needed.

The CDPHE Project Representative will be responsible for evaluating and approving all
project changes. The CDPHE Project Representative should be on-site during all construction

activities.
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4.0 PROJECT MEETINGS

Periodic meetings will be held throughout the construction project. These meetings are intended
to maintain communication among the Contractor, Subcontractor, Design Engineer, CQAE,
QCSM, Department of Energy (DOE), EPA, CDPHE, and their representatives. These meetings
will help maintain familiarity with construction procedures and activities, quality issues, health

and safety issues, and field changes, if any.

The schedule, agenda, and attendees of these meetings are discussed in the following

subsections.

4.1 PRE-CONSTRUCTION MEETING

A pre-construction meeting shall be held before the start of construction activities. At a
minimum, the meeting will be attended by the DOE, the QCSM, who is in charge of QC
activities; the CQAE, who is charge of QA activities; the Kaiser-Hill Construction Manager; the
CSM; the DM; and representatives from the CDPHE and EPA. The meeting shall include the

following:

o Review the project history, design and project organization;

o Discuss project safety, personal protective equipment, monitoring, hazards, heavy
equipment, trucking, etc.;

. Discuss the Radiological Work Permit, including personal protective equipment, surveys,
and controls;

e Discuss the CQA and construction QC documents, procedures, and communications;

. Project Schedule;

. Regulator oversight;

. Establish procedures by which the Subcontractor assists the QA/QC staff in obtaining

samples; and

. Review the protocol(s) for handling construction deficiencies, repairs, and retesting
outlined in the following section.
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4.2 DAILY PRE-EVOLUTION MEETING

The construction project personnel will meet every day prior to starting work to discuss work
assignments, safety, construction activities, work approaches, and QC issues. Attendees will sign

the roster for the meeting.

43 WEEKLY PROGRESS MEETINGS

Weekly progress meetings will be held with the KH Management Team, QA/QC Staff, DOE,
EPA, and CDPHE to:

Review and discuss the previous week’s activities and progress,
Discuss current and future work,

Discuss any current or potential construction problems,

Discuss outstanding action items and their resolutions, and
Discuss new action items.

The Kaiser-Hill RM will schedule and conduct the weekly progress meetings and will transmit
the meeting minutes to all parties attending the meeting. Other individuals may be requested to
attend the weekly meetings depending upon recent or future work activities. The SQAM will
attend the meetings and designated representatives from the CDPHE and EPA shall be invited by

the Kaiser-Hill RM to attend all weekly meetings so that they may discuss and evaluate progress.

44 WEEKLY CONSTRUCTION MEETINGS

Weekly construction meetings conducted by the CSM and attended by construction staff will be
held to:

Review and discuss the previous week’s construction activities and progress,
Discuss current and future construction work,

Discuss any current or potential construction problems,

Discuss outstanding action items and their resolutions, and

Discuss new action items.

These meetings are intended to discuss detailed construction issues with the construction
management team. The SQAM will attend these meetings or assign a representative to attend in

his/her absence.
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4.5 PROBLEM OR WORK DEFICIENCY MEETINGS

Special meetings may be held when a problem or deficiency occurs or is identified. Special work
deficiency meetings will be attended by the RM, QCSM, Design Manager, CQAE, SQAM,
relevant subcontractors, and/or other involved pérties, as necessary. The purpose of these
meetings is to identify problems or deficiencies in the construction work, review alternative

solutions, and select and implement corrective measures to resolve the problems or deficiencies.

4.6 MANAGER’S MEETING

Construction safety occurrences will be evaluated by a team of RISS Managers, DOE Safety
Representatives, KH Safety, and the project team. Safety occurrences will be evaluated to
determine the root cause and corrective measures will be implemented to minimize the

likelihood of re-occurrence.
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50 COMMUNICATION
5.1 CHANGED CONDITIONS/CHANGE NOTICES

A key element of the design and construction process is addressing changes in project scope,
changes in site conditions, and design changes to improve the quality of the finished product.
These project changes will be managed by the RFI or Engineering Change Request (ECR)
process. The objective of the project is to reconfigure the existing landfill into a more stable

configuration with a minimum of 2 feet of soil cover.

5.1.1 Field Changes

Field changes include minor alignment adjustments to the limits of the landfill due to field
conditions. This may include limits of the cover soil, limits of regarding, diversion berm

alignment, and perimeter channel alignments.

The changes will be approved by the RM and documented in the field logs of the foreman or
superintendent. The adjustments will be surveyed during final topography survey and as-built

preparation.

5.1.2 Request for Information

The Contractor/Subcontractor will describe the issue and potential solutions on the RFI or ECR
form and forward it to the DM, the Engineer of Record or designee for review. The DM or
designee will concur with the change or recommend an alternative change. All RFIs will be
tracked. A copy of the approved RFI form will be forwarded to the CQAE. Minor design
changes will be documented and approved by the Kaiser-Hill Construction Manager/RM.

5.1.3 Engineering Change Request

The Contractor/Subcontractor will describe the issue and recommended an engineering change
on the ECR form and forward it to the DM, the Engineer of Record or designee for review. The
DM or designee will concur with the engineering change or recommend an alternative change.

All ECRs will be tracked. A copy of the approved ECR form (and drawings) will be forwarded
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to the CQAE. Minor design modifications will be documented and approved by the Kaiser-Hill
RM.

5.2 DAILY REPORTS TO RISS

The RM meets daily with the RISS vice president to discuss schedule, project issues, budget,
safety, and productivity.

5.3 WEEKLY STATUS REPORTS

The RM will generate a weekly e-mail to update DOE, EPA, CDPHE, project team, and RISS
management on activities completed in the previous week and activities proposed for the coming

week.
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6.0 DOCUMENTATION
6.1 QA/QC DOCUMENTATION

Final acceptance of the OLF Cover will be achieved through adequate documentation of the
construction and QA/QC activities. Attachment 1 provides sample project forms to be used
throughout construction of the OLF Cover and lists the party responsible for the completion of
each form. Final approval of all project forms will come from the CQAE and the Kaiser-Hill
RM or their designee(s). All project forms may be modified to suit construction activities as

long as the modifications are approved by the CQAE and the Kaiser-Hill RM. The project forms

are:

° Daily Quality Control Report

. Daily Quality Assurance Report

. Field Nuclear Density Test Log

. Material Delivery/Inventory Checklist
. Submittal Register

° Transmittal Form

° Request for Information Form

. Engineering Change Request Form

Project forms are not limited to this list and may be added as needed during construction or as
required by the CQAE. Completed forms will be included in the Construction Completion
Report described in Section 8.3.

6.2 DOCUMENTATION PROCEDURES

All project forms will be completed in blue or black ink in a legible manner. Errors made in any
handwritten form will be crossed out with a single line and the correct information entered. The

change will be initialed and dated by the individual making the correction.

When a project form has been completed, it will be submitted to the SQAM for review and
approval. After approval by the SQAM, the forms will be submitted to the Kaiser-Hill RM.
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6.3 RECORD KEEPING

Original project records will be maintained on-site by the Subcontractor. Copies of project
records generated on the site during construction will be placed in a file cabinet under the control
of the QCSM and SQAM. Examples of on-site project records include daily reports, testing logs,
and load tickets. Following construction, relevant file copies of all site records will be kept by

the Subcontractor, the CQAE, and the Contractor.
6.4 NONCONFORMING CONDITIONS

Nonconforming conditions will first be noted in the QCSM’s or SQAM’s daily report. The
reports will have action item checklists that will be carried over to following reports until the
nonconformance is remedied. If the issue cannot be addressed by the QCSM or the SQAM, the
nonconforming conditions may be handled through the RFI process. In any case, discussion of

nonconforming conditions will take place during weekly construction meetings.
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7.0 QUALITY ASSURANCE/QUALITY CONTROL PROCESS
7.1 CONSTRUCTION QUALITY CONTROL

The QC program will ensure that the construction of the OLF Cover is conducted in accordance
with the Design Drawings and Specifications approved by CDPHE. The QCSM will be
responsible for implementing the QC requirements set forth in the Design Drawings and

Specifications. QC activities are outlined in the Specifications and summarized in Table 7.1.

All QC deficiencies will be reported to the SQAM for resolution. The Contractor will obtain the
services of an independent QC laboratory/firm (when this function is not delegated to the
supplier/installer in the Specifications) to ensure QC monitoring/testing of all design
components. All QC laboratories/firms will be approved by the Contractor. The latest version

of all American Society for Testing and Materials testing standards shall be utilized.

In general, QC test locations will be chosen either randomly or based on identified suspect areas.
The final QC tests will be performed on the remaining fractions at the required frequency

interval given in Table 7.1. Material quantity estimates are given in Table 7.2.

7.2 QUALITY ASSURANCE

The CQAE will oversee and audit the QC testing equipment, procedures, and results throughout
the project to ensure that proper QC testing equipment and methods are used and that accurate
QC test results are obtained. The minimum QC testing frequencies are presented in Table 7.1.
The CQAE will verify a minimum 5 percent of the field QC test results by performing QA tests
on the same materials. If both the QA and the QC test results on a given material meet the
Specification requirements, no further action is required. If one organization's test passes and
another's fails, the QC test result will be the official test result. However, the CQAE will have
the authority, based on his/her judgment, to overrule any QC test result and may require
additional tests, repairs, or reworking of a given area/material based solely on the CQAE's test

results and/or observations.
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The CQAE or his/her representative will contract with an independent CQA laboratory(s) to
perform the conformance testing. The CQAE will review all conformance test results for
compliance with the Specifications. All non-conforming test results will be reported to the RM,
QCSM, Design Manager, and the Subcontractor. The SQAM will perform continuous QA
oversight during construction operations and report to the CQAE.

In addition to the QA activities described above and elsewhere in this QA/QC Plan, the SQAM
will perform the following tasks:

J Observe all construction activities to ensure that the Subcontractor is utilizing the
construction materials and procedures required by the Project Plans, Specifications, and
Design Drawings;

] Review all submittals for conformance with the Project Plans, Specifications, and Design
Drawings;

o Prepare the Daily QA Report;

. Review all conformance test results for conformance with the Project Plans,
Specifications, and Design Drawings;

. Participate in delineating failing or otherwise unacceptable areas;

. Participate in problem or conflict identification, resolution, and documentation; and

] Participate in all construction meetings.

° Participate in developing proposed alternatives and selecting proposed solutions to

Engineering Change Requests.
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80 REPORTS

8.1 WEEKLY QA REPORT

Following receipt of the Weekly QC Report, the SQAM will prepare a Weekly QA Report that
summarizes all Subcontractor QC and QA activities and CQA organization activities. The
SQAM will transmit the Weekly QA Report to the CQAE and the Kaiser-Hill RM. Typical
types of formal submittals include test data, drawings, instructions, schedules, statements,
reports, and certificates. All required submittals must be provided in time to allow for the
review, approval, procurements, delivery, and QC preparatory phase of all items before they are
needed for construction. As described in Specification Section 1305, Eng. Form 1288—Submittal
Register or a similar form will be used for submittal control and scheduling. Eng. Form 4025-
Transmittal of Shop Drawings, Equipment Data, Material Samples, or Manufacturer’s

Certificates of Compliance or a similar form will be used for transmitting submittals.

8.2 CERTIFICATION REPORT

A Certification Report will be prepared, certified by the CQAE, and submitted to Kaiser-Hill for
approval. After approval by Kaiser-Hill, the report will be distributed to the EPA, CDPHE, and
the DOE with final approval provided by CDPHE. The Certification Report will certify that the

landfill was constructed as designed with appropriate modifications during construction.

8.3 CONSTRUCTION COMPLETION REPORT

The Construction Completion Report will, at a minimum, include the following elements:

. A detailed chronology of the construction of the OLF regrade surface, buttress fill, and
soil cover;

. A detailed chronology of the construction of the surface water control structures;

. A description of and rationale for any modifications to the Design Drawings and

Specifications. All ECRs and RFIs will be included;

L Copies of all QA/QC field and laboratory soil test results;
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. Locations of all field test and samples through global positioning system surveying,
shown on appropriate drawings;

° Quantities of all material used for the OLF Cover;

. Copies of key inspection, testing, and other documents, included as appendices;

. As-built drawings and photographs; and

. A summary statement, signed and sealed by the CQAE, that the project was completed in

accordance with the CDPHE-approved Plans, Drawings, and Specifications with
documented changes included.

L:\work\573 78\ Work\Product\OLF\Final Design\QAQC\QAQC Plan 5-6-05.doc May 2005




TABLE 7.1
QA/QC SUMMARY
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO
Quality Specification
Control Item Section QA/QC Item Method Requirements QC Action QA Action
Submittal QA/QC Personnel Resumes Submit to EPA/CDPHE prior to NA NA
construction.
. . RFI log will be distributed at the . .
G N
eneral Project A RFI Log Documentation Weekly Progress Mecting Review Review
. . . . Submit QC Dailies to .
Daily Reports Documentation QA Daily and QC Daily. SQAM for Review Submit QA Report to CTR
. . V i . .
Site Preparation 02110 Clearing and Grubbing Visual Inspection cgetation to be rcmovefl as much as Continuous Continuous
reasonable possible.
Submittal Proposed Equipment List Submit prior to use. Review Review and approve
Submittal Geotechnical Test Results Submit prior to use. Review Review and approve
Field density Per test pad results See Spefication Section 01110 . Continuous Oversight of QC
Regrade and . Consistent with initial borrow area
Cover Material 02221 Atterberg limits ASTMD 4318 sampling. 176,500 cy 1 per 20 QC samples
- — " e L 1
(RFA) Sieve analy.ms (“'nth USCs ASTM D 422 and ASTM D 5519 Consistent with mn'tlal borrow area 116,500 ¢y (minimum of 1)
classification) sampling.
. . . In accordance with Specification . ;
Placement Documentation Visual Inspection Section 02221 Continuous Oversight of QC
Subrmittal Geotechnical Test Results Submit prior to use. Review Review and approve
0, H i -
Field density ASTM D 2922 95% of maximum dry density +/- 2 1/5,000 R27ift I per 20 QC samples
percent optimum moisture content, (minimum of 1)
. . S Conduct daily standard counts per , L .
Field Density Calibration Standard Counts Manufacturer's instructions. Daily when device is used Oversight of QC
Field Density Verification ASTM D 1556, ASTM D 2167 Verify ASTM D 2922 results. 1/20 field density Oversight of QC
Ficld Moisture Verification ASTM D 2216 Verify ASTM D 2922 moisture, 1/20 field density QOversight of QC
Two confirmatory tests adjacent to
Buttress Fill 02221 Failed Density Test ASTM D 2922 failed test. If either fails, area needs to As needed Oversight of QC
Material be reworked.
Laboratory compaction ASTM D 698 Report 1/6,500 cy
.. Consistent with initial borrow area
t AS . . ,
Atterberg limits TM D 4318 sampling as determined by the CQAE. 1/6,500 cy 1 per.29 QC samples
(minimum of 1)
Sicve analysis (with Consistent with Specification Section
USCS classification) ASTMD 422 02221 Table A. 16,500 cy
Placement Documentation Visual Inspection In accordance. with Specification Continuous Continuous
Section 02221.
Submittal Proposed Equipment List Submit prior to use. Review Review and approve
Submittal Geotechnical Test Results Submit prior to use. Review Review and approve
Submittal Certified Waybills Submit prior to use. Review Review and approve
Sieve analysis ASTM C 136 or ASTM D 5519 See Specification 02222-2.01. 116,500 cy 1'per 20 QC semples
. (minimum of 1)
Drain Rock 02222 Y °
in Rocl LA sbrasion ASTMC 131 < 10% loss for 100 revs or < 40% loss
for 500 revs 1/25.000 ¢ 1 per 20 QC samples
Sodium sulfate soundness ASTM C 88 < 10% loss ! 4 (minimum of 1)
Absorption ASTM C 127 2% or less
. . . In accordance with Specification . .
Vv
Placement Documentation isual Inspection Section (’g% Continuous Oversight of QC
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TABLE 7.1

QA/QC SUMMARY
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO

Sections 01310 and 01720.

Sections 01310 and 01720.

Quality Specification
Control Item Section QA/QC Item Method Requirements QC Action QA Action
Submittal Proposed Equipment List Submit prior to use. Review Review and approve
Submittal Geotechnical Test Results Submit prior to use. Review Review and approve
Submittal Certified Waybills Submit prior to use. Review Review and approve
Riprap and 02245 Ficld gradation Visual Inspection See Specifcation S;:cnon 02245, Table ilﬁa:r:l t}:;e bg(.i:;n&lrr:;l:c::)- 1 ;z::‘(l) 'S“E:n s:;nr)lcs
Riprap Bedding : prap, 8
o . 1/Material type (i.e., 6-inch
Sieve analysis ASTMC 136 or ASTM D 5519 | S¢e Specifeation Section 02245, Table | - o 4o i or bedding 1 per 20 QC samples
A. : (minimum of 1)
materjal)
Placement Documentation Visual Inspection it Seyiicittiiiaiie Continuous Oversight of QC
Submittal Manufacturer's QC data. Submit prior to use. Review Review and approve
. 1 per 20 QC samples
Geotextile 02223 Mass per unit area ASTM D 5261 8 oz2/yd2 1/100,000 fi2 (mini of 1)
Placement Documentation Visual Inspection In accordanc;;;lztl; Specification Continuous Oversight of QC
Seedin 02900 See requirements in Specification See requirements in Specification See requirements in Specification See requirements in See requirements in Specificatior
g Section 02900, Section 02900, 02900. Specification Section 02900. Section 02900.
As-Built Surveys 01310 See requirements in Specification See requirements in Specification Verify elevations required by design. As required As required, at the discretion of

the CQAE.

Notes:

% = percent
+/- = plus or minus

2 = square foot
LA =Los Angeles

oz/yd2

revs = revolutions

NA = not applicable

QA = quality assurance
QC = quality control

RFA = Rocky Flats Alluvium
RFI = Request for Information/Clarification
SQAM = Site Quality Assurance Manager

USCS = Unified Soil Classification System

CDPHE = Colorado Department of Public Health and Environment
CQAE = Construction Quality Assurance Engineer

CTR = Contractor’s Technical Representative

¢y = cubic yards (volume based on "in place” volume)

EPA = Environmental Protection Agency

L:\work\S7378\Work\Product\OLF\Final Design\QAQC\Tables/Table 7.1 Revised 5-6-05
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TABLE 7.2
MATERIAL QUANTITIES'
ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO
Material Quantity Unit
Regrade Material (RFA)2 45,000 bank cubic yards
Soil Cover Material (RFA) 39,000 bank cubic yards
Diversion Berm Soil 5,900 bank cubic yards
Butress Fill Material 52,000 bank cubic yards
Drain Rock 9,000 bank cubic yards
Erosion Matting (C125) 83,000 square yards
Erosion Matting (C350) 6,800 square yards
[Erosion Matting (P550) 7,000 square yards
[[Georidge 840 linear feet
|rGeogrid 9,500 square yards
[24-inch Boulders 88 total
Notes:
. 'Quantities are based on the Regulatory Review Design Drawings and will be modified upo

completion of the design.
2Regrade material quantity represents volume to be imported from off-site borrow area.
RFA = Rocky Flats Alluvium
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ATTACHMENT 1
SAMPLE PROJECT FORMS



QUALITY CONTROL REPORT

Client: RFETS Date:
Project: OLF Contract #:
Project #: Weather:
Contractor(s): Temperature High: Low:
Contractor Super(s):

Daily Notations:

|
QC Action Items:
ACTION COMPLETED
‘ QCSM Signature
l1ofl




QUALITY ASSURANCE REPORT

Client: RFETS Date:

Project: OLF Contract #:

Project #: Weather:

Contractor(s): Temperature High: Low:

Contractor Super(s):

Daily Notations:

QA Action Items:
ACTION COMPLETED

‘ SQAM Signature

1 of 1




2,0(

Field Density Test Report (Nuclear Density Test)

Date: Project: RFETS OLF

Daily Report No.: Project No.:

Technician: Gauge Number:

Probe Wet Dry Opt.
Test Approximate | Approximate Depth | Density | Density | Moisture| Moisture | Moisture | Proctor %

Number Soil Type Northin Easting | Lift| (Inches) | (Pcf) (Pcf) (Pcf) (%) Req. (%) (Pcf) Compaction
Project Requirements:
Min. % Compaction: Passed:
Max. % Compaction:

Page 1 of 1




MATERIAL DELIVERY/INVENTORY CHECKLIST

. Project Name:

Project Number:

QCSM Name:

Matenial Type

Quantity

Vendor

Damage / Remarks

)O3




SUBMITTAL REGISTER
PROJECT
JOB NUMBER PAGE
LOCATION DATE
Section Section Para. Transmittal Submittal Submission | Approval
Description No. No. Component Description of Item No. Classification' Date Date Remarks

! Submittals shall be classified as D (Designer of Record Approval), QA (CQAE Approval), or FIO (For Information Only).

Prepared by Earth Tech 5/15/2005
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REQUEST FOR INFORMATION

PROJECT RFINO.

JOB NUMBER PAGE OF

LOCATION RFI DATE

REPLY DATE

TO COMPANY

SUBJECT LOCATION

DRAWING NO. SPEC. NO.

INFORAMTION REQUESTED:

REPLY REQUIRED BY POTENTIAL IMPACT
NOTICE

A DELAY IN THE PROGRESS OF THE PROJECT COULD __ SCHEDULE

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. __LABOR
__MATERIAL
__NOIMPACT

CONTRACTOR REP SIGNATURE DATE — OTHER

INFORMATION TO CONTRACTOR

REQUESTED INFORMATION :

RM DATE
DM DATE
CQAE DATE
CDPHE REPRESENTATIVE DATE




ENGINEERING CHANGE REQUEST

PROJECT ECR NO.
JOB NUMBER PAGE OF
LOCATION RFI DATE
REPLY DATE
TO COMPANY
SUBJECT LOCATION
DRAWING NO. SPEC. NO.
CHANGE REQUESTED

REPLY REQUIRED BY

A DELAY IN THE PROGRESS OF THE PROJECT COULD
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE.

CONTRACTOR REP SIGNATURE DATE

POTENTIAL IMPACT
NOTICE

__ SCHEDULE

—_ LABOR

__ MATERIAL

—_ NOIMPACT

__ OTHER

INFORMATION TO CONTRACTOR

RESPONSE TO CHANGE REQUEST

RM DATE
DM DATE
CQAE DATE
CDPHE REPRESENTATIVE - DATE




APPENDIX C

PROJECT PHOTOGRAPHIC LOG
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Phoo 1:

A westwd vw of t

he OriginLaﬁll prior to construction activities

showing the south interceptor ditch on the left (May 2005).

hoto 2 A southetemly view of the rnl Landfill at eblnig
construction activities (May 2005).
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Photo 5: A view of the buttress footprmt grubbmg (May 2005)

o Photo 6: iew of the grubbing in the east end of the regrade fill (May 2005).



rock (May 2005).
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Photo 7 A v1ew of the buttress subgrade with the geogrld and stockplled drain

oto 8: A view of the regrade area from the buttress (Ma

2005).




Photo 9:
(May 2005).
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Photo 12: _ North crest of the regrade fill (May 200

5).




Photo 134 | A view of one of the test pits along the ex1st1ng natural gas line to
determine if any waste was a foot below the existing grade (June 2005).

hoto 14: ve of the buttress drain rock from the souhest (June 2005).
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Photo 17 A view of the imported drain rock placd er the gegrid (J 200). .
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. Photo 18: A view of the regrade directly north of the buttress (June 2005).
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Phtol 9; A view along the buttress toe keyway of the anchored geotextile prior to
folding it over (June 2005).

LR

g : .
Photo 20: A view of a 310G backhoe working on the geotextile anchor in the
keyway (June 2005).




: A view from thé bottom of the buttress at the drain rock on the slope.
QC’s drain rock sample location is visible in the middle of the photo (June 2005).




1l placement along the keyway (June 2005).

s drain rock sample number four location (June 2005).
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The first day of buttress
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Photo 23
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Photo 25: A v1ew of the bﬁttress ﬁli coﬁstmction, which ailso shows tﬁe smooth
drum compacting the drain rock to the east of the buttress fill placement (June 2005).
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hot9: A D 8 Dozer preparmg to spread the 1mported RFA (June 2005)

06/09/2005

Photo 30: The survey crew that is working within the exclusion zone in Level C

PPE (June 2005).
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Photo 31: he first lift of the buttress fill being placed on top of the geotextile and

. Photo 32: A view of a CAT 966fron ad spreaing trs ﬁlfor
compaction on the first lift (June 2005).




A view of a D-6 Dozer s,preading' the drain rock and atfempting to

remove the areas with high fines content (June 2005).

Photo 33

A 450 Excavator working oh removing an old abandoned gas line

Photo 4

.

(June 2005).
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Photo 35: A view of the grout installed at the ends of the abandoned gas line
(June 2005).
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Photo 36: A view to the west of the drain rock, geotextile and buttress fill

(June 2005)
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Photo 37: The geotextile at the top of the buttress prior t installing the anchor
trench (June 2005).

Rt
Photo 38: A view of the ttr prdin out the eotxtile tr erate
winds (June 2005).
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P: | vie of the contractor cifying the buttress fill prior to l cement of
additional fill (June 2005).
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Photo 40: A view of a 966G Loader placing buttress fill on the slope of the
buttress (June 2005).



Photo 41: A view of aD- 5 Dozer worng on the 3:1 lope at the toe of the
buttress (June 2005).

Photo 42: A view of survey collecting as-built shots on the buttress slope

. (June 2005).
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Photo 44:

Survey verifying SG-2 gradé at the base of the cover soil lay;:r : |
(June 2005). |
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Photo 45 Artlculated trucks placmg buttress ﬁll on the slope of the buttress

(June 2005).

Photo 46: An overall v1ew of the entire site from the south (J une 2005)




Photo : A A view of a D 5 dozer gramg the cover soils. The black topsoil from
the east stockpile was placed prior to the RFA cover soils (June 2005).
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view of 345B Excavator excavating the West Outfall Channev
(June 2005).
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Photo 49: A view of a D-8 Dozer working the buttress fill (July 2005).
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Photo 50: A view of the seep discharge point on the east end of the north slope

(July 2005).
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Photo 52: A view of one location where the geotextile was damaged and then

patched by the contractor (July 2005).
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Photo 53

A ;'iew of th

the OLF (July 2005).

é scrapers hauling and placing RFA
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Photo 54:
(July 2005).

A view of survey locating

a retest location on the buttre

ss fill for QC
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Photo 55: A view of the second excavation of drain rock and geotextile along the
north side of the buttress (July 2005).

. Photo 56 Constructlon of the East Subsurface Dram (ESD) (July 2005).



nt of the ESD once flow was established
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Photo 58:  Construction of the extén;ion of the origin
east access road (Legacy Road), (July 2005).
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French drain tough the




hdt 59: A view of the abandoned natural gas line prior to removal in the eastern
grade-to-drain area (July 2005). '
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. Photo 60: ] veof a D-5 Dozer rippghe buttress slope topre for cover
fill placement (July 2005).
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Photo 61: A view of the laborers nlhng the or trench for the 12 BN
temporary erosion matting upslope from Diversion Berm #1 (August 2005).
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A view of the CAT 966 G Front end Loader spreading a thin 2” thick
layer of topsoil along the West Channel bottom (August 2005).




Phot 6: A view of laborers hand broadcastmgseed in the West Channel (Agust
2005).

08/09/2005 \
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Photo 64: A view of the P 550 TRM placed throughout the West Channel with C
125 BN erosion matting in the foreground protecting the exposed slope (August 2005).
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Photo 65: A view of the installation of Monitoring Well No. 80105 at the toe of

the buttress (August 2005).
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‘ Photo 66: A view of Diversion Berm # 1 with the erosion matting and
Georidges ® spaced every 130 feet (August 2005).




Photo 67: A view of the slope failure caused by a groundwater seep along the west
side slope of the East Channel (August 2005).
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Photo 68: A view of the tesio crack which developed along the east side slope
of the West Channel (August 2005).
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Photo 69: A view of the over excavati
slope of the West Channel which is similar to the excavation performed on the East
Channel side slope (August 2005).

Photo 70: A view of the excavator grading the RFA backfill placed in the
excavation in the previous photo (August 2005).
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Photo 71: A view of the 6” rip rap placed in the bottom of the seep excavation in
the West Channel up slope from the tension crack excavation shown in the previous
. two photos (August 2005).
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Photo 72: A view of the 6” rip rap wrapped in geotextile placed at the bottom of
the seep mitigation trench under Diversion Berm #3 (August 2005).




Photo 73: A view of the top of geotextile in the seep mitigation trench under

Diversion Berm #3 (August 2005).
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A view of the 24" bould

Photo 74: ers placed at the outfall of the diversion berms

(August 2005).
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Photo 79: revegetated cover over the Seep #7 mitigatio
trench. The revegetated area is the lighter brown area in the middle of the photo

(September 2005).
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Photo 80: A view of the west end of diversion berm #4 along the grade bre
(September 2005).




A view of 80105 after installation (August 2005).
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A view of the saturated soil at the toe of the 2

of the East Channel (September 2005)
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Photo 82




oto 83: | A view of the East Channel 21 slope at the outfall of d1vers10n berm #
4. The field book from the previous photo indicating the location of the wet spot can
’ be seen above the 24 Boulders (September 2005).

. Phot 4: |

A view of the regraded area north of the OLF adjacent to the ra11road )
tracks (September 2005).
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- APPENDIX D

CONSTRUCTION CONTRACTOR’S SUBMITTALS AND
APPROVAL DOCUMENTATION
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SUBMITTAL REGISTER
PROJECT Cover Original Landfill
JOB NUMBER T0113090 PAGE of
LOCATION RFETS DATE $it-08
Section Section P.arn.
Tr tal Submittal Submi Approval
Description No. No. Component Description of Item No. Classification ' Date Date Remarks
Regrade and Cover Material 2221 1.03A Proposed Equipment List OLF-001 QA 11-May-05 11-08"
Drein Rock {2222 1.04A Proposed Equipment List OLF-002 QA 11-May-05 -1t -.01’
Riprap and Riprap Bedding 2245 1.04A Proposed Equipment List OLF-003 QA 11-May-05 So1t-c6
Drain Rock 2200 1.03 Supplier Sieve Analysis OLF-004 QA 11-May-05 SIS
Eerthwork 2221 1.04 ;.:;:ﬁon, Quanitity, and Geotechnical Date for Import | ) ¢ o0c QA 27 M:;;ﬂ s -3/-db (
General Project N/A Table 7.1 QA/QC Resumes OLF-006 CDPHE 11-May-05 ¢ 1707
Depn Kock 2zoe (20 Saprerey Sreve. Oe£-007| QA $-18-0515-17-&f]
L
| Georcirt e bz2z3 1,03 G coTextrek /20 Bnpe e By1on/ \OLE-008| SN (&-6-05" |G -6-07)
Borr!™ farer Corx 07208 | (.67 | A LAFME Pt Fries ouF-05F @A L A-of | L2355
q00 Teciwncallnd £2700 |\. 03 D pacen Rur1tess FAL Yo loa 7~8-c5[]-]2-63
Cooteaqie praz3|-3 AQOL -pols ol Qa 74/ t-05{7-15 08
| Cposters AMAT 27}/.04 CF5O Arv Psso  CorC orz|l as 7/Fo51//7-0
Nabl (ROSpn wund T @770 -ev Mac.17< g oi3lau J-28x 7
Sesorwty Seer 7pas or¥ |28 F-/65"

} Submittals shall be classified as D (Designer of Record Approval), QA (CQAE Approval), or FIO (For Information Oxxly).

Prepared by Earth Tech 5/11/05
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE

TRANSMITTAL NO.: OLF-001
DATE:

Mike Keating (K-H) T130F
Rocky Flats Environmental Technology Site 10808
HWY 93, Unit B

To: Golden, Colorado 80403-8200

From: Steven McQueary (Envirocon) T130J
Rocky Flats Environmental Technology Site
10808 HWY 93, Unit B

Golden, Colorado 80403-8200

Specification Sec. No. 02221

Project Title and Location: Cover Original Landfill - Rocky Flats

Item No. of |Spec. Para.! Drawing
No. |Description of Item Submitted Copies No. Sheet No. Variation
1 |Proposed Equipment List 3 1.03 A N/A N/A

REMARKS -

— (.‘5

i@a‘ c 67u¢fb~e»j' hee/ds'
Jrg J @ /w';jz
67uc(>w. s cha%’»f'—fM (" %@ff}

I certify that the above submitted items have been reviewed in detail and are
correct and in sfrict compliance with the contract drawings and
specifications except as otherwise noted.

Steven McQueary /ﬂ’tﬁ"y

va‘ ﬂra LJ#TW
/;‘—"» yﬁbfﬂe/oﬁ

NAME AND SIGNATURE OF COXFRACTOR

174

INAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY

DATE

'd(z/af

0&6;{% CRAE Tt T

"X appROVED

+ /3 APPROVED AS CORRECTED
O NOT APPROVED
O REVISE AND RESUBMIT

Appro val is jor
conformance to the
approved design, including
the calculations, plans,
construction quality
assurance plan, and,

SITE QA MANAGER / DATE rance

g specifications. -
Sé e g&_@* ﬁZIIng .
RESPONSIBLE MANAGER DATE

J




Section Description: Regrade and Cap Material

Section Number: 02222
Paragraph Number: 1.04 A
Description of Item: Proposed Equipment List

Transmittal Number: OLF-001

Regrade and Cap Material Equipment List

Caterpillar D10R Track Type Tractor or Similar

Caterpillar D9R Track Type Tractor or Similar

Caterpillar 825G Soil Compactor (2) or Equivalent

Caterpillar 140H finish Blade or Similar

Caterpillar D6R LGP series II Track Type Tractor or Equivalent
Caterpillar 966G Wheel Loader or Similar

Komatsu 420 Wheel Loader or Similar

See attachments to this document for specifications on D6 and Soil Compactors




Page 1 of 4

— Select a Model —

‘ > D6R SERIES Il TRACK-TYPE TRACTORS

D6R SERIES i

3 Engineered for demanding work, the DER Series il is
designed to be productive in-a variety of applications. It keeps
material moving with the reliability and low operating costs

you expect from Caterpillar machines.

D6R SERIES |l DETAILED SPECIFICATIONS

Engine

Engine Model

Flywheel Power

Maximum Flywheel Power

Net Power - Caterpillar

~ Net Power - 1SO 9249

Net Power - SAE J1349
‘ Net Power - EU 80/1269

Net Power - DIN 70020

Bore

Stroke £
Displacement _ e

Weights
Operating Weight
Shipping Weight _
Operating Weight - XL

. Shipping Weight - XL
Operating Weight - XW
Shipping Weight - XW
Operating Weight - LGP
Shipping Weight - LGP

Blades

Blade Type

SU-Blade Capacity

SU-Blade Width

S-Blade Capacity
‘ S-Blade Width

A-Blade Capacity

A-Blade Width

)EE http://cmms.cat.com/cmms/servlet/cat.dcs.cmms.servlet. GetModel Summary?catDsfStyleFlag=... 5/2/05 |

R

CatC-9

185 hp / 138 kW
210 hp / 157 kKW
185 hp /138 kW
185 hp /138 kW
183 hp / 136 kW
185 hp /138 kW
192 PS
44in/112mm
59in /149 mm
537in37/8.8L

40400 Ib / 18322 kg
32426 Ib / 14706 kg
41252 ib / 18709 kg
33278 1b / 15092 kg
43888 Ib / 19904 kg
35374 b / 16043 kg
45086 Ib / 20447 kg
37736 1b /17114 kg

SU, S, A, PAT
7.34yd3 /561 m3

10.7 ft / 3260 mm
5.09 yd3 /3.89 m3
11.02 -/ 3360 mm
416yd3/3.18m3
13.67 R/ 4166 mm




XL SU-Blade Capacity
XL SU-Blade Width

XL A-Blade Capacity

XL A-Blade Width

XL PAT-Blade Capacity
XL PAT-Blade Width
XW SU-Blade Capacity
XW SU-Blade Width
XW A-Blade Capacity
XW A-Blade Width

XW PAT-Blade Capacity
XW PAT-Blade Width
LGP S-Blade Capacity
LGP S-Blade Width

LGP PAT-Blade Capacity
LGP PAT-Blade Width

Engine - XL/ XW / LGP

Engine Model

Engine Ratings at
Gross Power
Flywheel Power

Net Power - Caterpillar
Net Power - iSO 9249
Net Power - EU 80/1269
Net Power - SAE J1349
Net Power - DIN 70020
Bore

Stroke

Displacement

Transmission

1 Forward
2 Forward
3 Forward
1 Reverse
2 Reverse

3 Reverse -

Undercarriage
Shoe Type

Width of Shoe
Shoes/Side
Grouser Height
Pitch

Ground Clearance
Track Gauge

Track on Ground

7.34yd3/5.61m3

10.7 ft / 3260 mm
5.14yd3/3.93m3
13.66 t / 4165 mm
6.33yd3/4.84m3
11.88 ft / 3620 mm
7.43yd3/5.68 m3
11.67 ft / 3556 mm

5.62yd3/4.3m3
13.78 ft / 4200 mm
6.65yd3/5.08 m3
12.45 f / 3794 mm

484yd3/3.7m3
13.09 ft / 3990 mm

55yd3/421 m3
13.69 /4173 mm

CatC-9
2000 RPM / 2000 RPM
213 hp / 159 kW
189 hp / 141 kW
189 hp / 141 kW
189 hp / 141 kW
189 hp / 141 kW
187 hp / 139 kW
196 PS
44in/112mm
59in /149 mm
537in3/88 L

~é

2.4 mph /3.8 kph
4.1 mph /6.6 kph

v 7.1 mph/11.5 kph

" 3mph/4.8kph
5.2 mph /8.4 kph
9.1 mph / 14.6 kph

Moderate Service
22in /560 mm
39

26in/65mm
8in/203 mm
14.8in /376 mm
74in /1880 mm
8561712610 mm

Page 2 of 4
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Ground Contact Area
Ground Pressure
Track Rollers/Side

Service Refill Capacities

Fuel Tank

Cooling System

Engine Crankcase
Powertrain

Final Drives (each)
Roller Frames (each)
Pivot Shaft Compartment
Hydraulic Tank

Hydraulic Controls - Maximum Operating Pressure

Bulldozer
Bulidozer Tilt
Tilt Cylinder
Ripper (Lift)
Ripper (Pitch)
Steering

Hydraulic Controls - Pump

Pump Capacity at

RPM at Rated Engine Speed

Pump Output (Clutch Brake)

Pump Output (Differential Steering) -
Lift Cylinder Flow

Tilt Cylinder Flow

Ripper Cylinder Flow

&

Hydraulic Controls - Main Relief Valve Settings

Clutch Brake Models
Differential Steering Models

Winch

Winch Model

Weight*

Oil Capacity

Winch and Bracket Length ‘
Winch Case Length

Winch Case Width

Increased Tractor Length - STD
Increased Tractor Length - XL
Increased Tractor Length - XR

‘Increased Tractor Length - LGP

Drum Diameter

4532in217292 m2
8.9 psi/ 0.63 kPa
6

101 gal /3823 L
203gal/76.8L
7.4gal/28L
385gal/145.7 L
36gal/136L
65gal/246L
05gal/1.9L
125gal/47.3L

2799 psi/ 19300 kPa
2799 psi / 19300 kPa
2799 psi / 19300 kPa
2799 psi/ 19300 kPa
2799 psi / 19300 kPa
5511 psi/ 38000 kPa

1001 psi / 6900 kPa
2125 RPM / RPM

56 gal/min / 212 L/min
57.3 gal/min / 217 Umin
50.2 gal/min / 190 Umin
21.1 gal/min / 80 L/min
42 3 gal/min / 160 Umin

2799 psi/ 19300 kPa
6092 psi / 42000 kPa

PASE
26001b/1179kg
17.7gal /67 L
47.6in /1210 mm
47.6in/1210 mm
38.4in/975 mm
20.4in /517 mm
20.4in /517 mm
20.4in/517 mm
15.6in/397 mm
10in /254 mm

Page 3 of 4
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Drum Width ) .
Flange Diameter

Drum Capacity - 22 mm (.88 in)

Drum Capacity - 25 mm (1.0 in)

Drum Capacity - 29 mm (1.13 in)

Ferrule Size (0.D. X Length)

Dimensions

Overall Length Basic Tractor (with Drawbar)

Ripper

Type

Number of Pockets
Overall Beam Width
Beam Cross Section
Maximum Clearance Raised (under tip, pinned in bottom hole)
Maximum Penetration

Maximum Penetration Force

" Pryout Force

Weight - With One Shank
Each Additional Shank

Standards
RCPS/FOPS

Cab
Brakes

Qe

%

13in /330 mm

19.8in /504 mm
290%/88m

220f/67m

20f/67m

54x67mm 2.13inx 2.64in

12.66ft/3.86m

Fixed Parallelogram

3

87 in/ 2202 mm

216 x 254 mm 8.5x 10.0in
20.1in /511 mm

19.7/in /500 mm

14557 Ib / 6603 kg

20137 1b /9134 kg

3603 1b /1634 kg

1631b/ 74 kg

Page 4 of 4

"I'.égaf: Notice  Website Privacy Statement Copyright Agent  Contact Us

©2004 Caterpillar All Rights Reserved.
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MAY-082-2885 13:359 WORLDWIDE RENTAL SERVICES 303 341 5556 P.01/81

Soll Compactors | Specifications

4% MODEL . 815F 825G Setles Il
i Fiywhoel Power 170 kW 240 hp 253 kW 339 hp
T Operating Weight™ * 20755Kkg 45,765 Ib 273K ‘72164 b .
‘) . Engina Moddl ' 3176C ATAAC _ " 3406E ATAAC .
Rated Engine RPY 2100 2000
L No. Cylindats : . 8 ¢
Disptacement - : . 108l 620 In* 1460 . 8991n3 .
Forward - 2 3
Revarse ’ 3 . 3 .
Tuming Radius — outalde Comer ot Blade 72m 237 74m 240"
Fuel Tunk Rafil Capacity 248 L . 117.8 L.3. gal 608 1L 161 U.S. gol
TAMPING FOOT WHEELS: _ :
Each Drum Width ! i $9tmm 3" 1125 mm - Coye
Diameters, over leat 1.42m 48* 1.88m - .. 55"
: _ over drum _tosm E 1.29m ey
: Fogl parWnoel ! . |80 A 68
FestperRow | . : A 12 . 13
Bowsof Fest 5 . s
’ Footlength j . 101 mm 15° " 188mm 74"
Tig End Ares Per Foot | . : 134cmt 20810 1920w 20781
” Wigth of Two Past Coverage 42m 12'9* 53m CooTra
B GENERAL DIMENSIONS; . . :
} Height (top of ROPE) : . 334m 1m0 . 27m 12
h Height (stripped top)™ -  288m ral 2.65m ve
i WheelBega = ’ - 335m 130" : arm 12'4"
) Ovorah Length withi Dozer - sBom 28’ a.24m - st
B Width over Drums | ) . 3e4m 10'8* -, a68m . 120"
o Ground Cloaranco . L 350 mm 154° 586 mm 22
i STRAIGHT BULLDOZER: A ) » :
4 Width over End Bits ool Carem 7e 482m . 15
P Holght with Cutting Edge T msomm. . 210° . 1.03m se
e wwmwmmm_mmuwummmn '
i wwwm—mmmuuwwwmmwmm.
-
=
3
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL

TRANSMITTAL NO.: OLF-002

SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE:
i Mike Keating (K-H) TI30F . : From: Steven McQueary (Envirocon) T130J
Rocky Flats Environmental Technology Site 10808 Rocky Flats Environmental Technology Site
HWY 93, Unit B 10808 HWY 93, Unit B
To: Golden, Colorado 80403-8200- Golden, Colorado 80403-8200
Specification Sec. No. 02222 Project Title and Location: Cover Original Landfill - Rocky Flats
Item No. of | Spec. Para.[ Drawing
No. |Description of Item Submitted Copies No. Sheet No. Variation
1 |Proposed Equipment List 3 1.04 A N/A N/A

REMARKS Sug J'Mcaasim&: I SesTh d A
o (et wi vi bttt wode Fot Uain Wwelvflobwee ﬂL

Tl oA lielrs e

I certify that the above submitted items have been reviewed in detail and are
correct and in sfyict compliance with the contract drawings and
specifications except as otherwise noted.

Sreven MelDugrng P2~

NAME AND SIGNATURE OF CONTRACTOR "/

&/ AprrOVED Approval is for
T  APPROVED AS CORRECTED conformance to the

O NOT APPROVED iem. includi s AUTHORITY DATE
AND approved design, including ¥
U REVISE RESUBMIT the calculations, plans,

construction quahry

SITEQA AG / DATE assurance plan, an
specifications. b
Ships

pd
REJPONSIBLE MANAGEy DATE
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Section Description: Drain Rock

Section Number: 02222

Paragraph Number: 1.04 A

Description of Item: Proposed Equipment List

Drain Rock Equipment List

Caterpillar 815F soil compactor (2)

John Deere 450L.C track type excavator
Caterpillar 345 series II track type excavator
Caterpillar 966G wheel loader 3
Komatsu 420 wheel loader
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE

TRANSMITTAL NO.: OLF-003

DATE:
Mike Keating (K-H) T130F From: Steven McQueary (Envirocon) T130J
Rocky Flats Environmental Technology Site 10808 Rocky Flats Environmental Technology Site
HWY 93, Unit B 10808 HWY 93, Unit B
To: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200
Specification Sec. No. 02245 Project Title and Location: Cover Original Landfill - Rocky Flats
f Item | . No. of |Spec. Para.| Drawing
No. |Description of Item Submitted Copies No. Sheet No. Variation
1  {Proposed Equipment List 3 1.04 A N/A N/A
REMARKS I , .
. I certify that the above submitted items have been reviewed in detail and are
: correct and in strict compliance with the contract drawings and specifications
9 K c& ’4 g J _T_ / f . except as otherwise noted. T
The T TecA sfizfe =
V'{ M T"‘ Steven McQueary W’Lﬂ
NAME AND SIGNATURE OF CONTRACZOR
KAPPROVED Approval is for - ﬂ
"D "APPROVED AS CORRECTED conformance 1o the {G AUTHORITY DATE
QO NOT APPROVED NN .
O REVISE AND RESUBMIT approved design, including

the calculations, plans,

SITE QA MANAGER / DATE.  assurance plan, an
s

construction quality

svecifications.

RESPONSIBLE MANAGER ~| ~ DATE LI
W



Section Description: Riprap and Riprap Bedding

Section Number: 02245

Paragraph Number: 1.04 A

Description of Item: Proposed Equipment List
Transmittal Number: OLF-003

Riprap and Riprap Bedding

Caterpillar 140H finish Blade or Similar

Caterpillar 966G Wheel Loader or Similar

Komatsu 420 Wheel Loader or Similar

John Deere 450LC track type excavator or Similar
Caterpillar 345 series II track type excavator or Similar
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE

DATE:

TRANSMITTAL NO.: OLF-004

Mike Keating (K-H) T130F ‘

Rocky Flats Environmental Technology Site
HWY 93, Unit B

To: Golden, Colorado 80403-8200

10808

From: Steven McQueary (Envirocon) T130J
Rocky Flats Environmental Technology Site
10808 HWY 93, Unit B

Golden, Colorado 80403-8200

Project Title and Location: Cover OriginalﬁLandﬁll - Rocky Flats

Specification Sec. No. 02222
Item No. of |Spec. Para.| Drawing
No. {Description of Item Submitted Copies No Sheet No. Variation
1  [Supplier Sieve Analysis for Drain Rock 3 4057 | N/A N/A
2-4f (a3

REMARKS

¥ 07 NOT APPROVED

Gk 5(4 CRAE wL{( ofse .uea__«l LA Abv, ,e;,-()

I certify that the above submitted items have been reviewed in detail and are
correct and in strict compliance with the contract drawings and spcciﬁcationsJ
except as otherwise noted.

j; . — &ﬁ,
{;// o Steven McQueary. C% Z_
NAME AND SIGNATURE OF CONTRACTOR
%;ggxgg AS CO Approval is for ~
RRECTED conformance (o the 3 AUTHORITY DATE

O REVISE AND RESUBMIT approved design, including

the caleulations, plans,

construction qualit)
SITE QA MANAGER / DATE a::uranccplaq:an:y
Ciffe caltmtf ) / /05
RESPONSIBLE MANAGER DATE
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O e S
AGGREGATES

SIEVE ANALYSIS

Product Name : Unwashed Aggregate 1.5"

Plant / Supplier / Location:  Centennial Pit / Hwy 93

Sample ID No.: 79 Date Sampled: 5/3/2005
Test Procedures : ASTM C136, C702, D75 Tested By : Jesse Mohler
Sample Dry Weight (g) : 20112.0
Results Specs
Sieve Weight, (g) | Percent, % | Percent % CDOT
Size Retained Retained Passing No.4
Cummulative| Cummulative| Cummulative|SPEC 0222
3
2" . 0.0 0.0 100 100
11/2" 808.9 4.0 : 96 90-100
1" 8995.5 447 55 20-55
3/4" 17963.2 89.3 11 0-15
1/2" 19122.5 95.1 5
3/8" 19254.6 95.7 4 0-5
#4 19275.2 95.8 4
#8
#10
#16
#30
#40
#50
#80
#100
#200
PAN
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTALNO.: ©cF 008"
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE ' DATE: ¢ w2705
Mice KeamnG (KK) TI30F RFETS STEER McGuEsry CELIROCOR)) T /30T LFErS
To: Hod A3) QRIT B, Gocoen Co  govey  IFrom: /osop srak/@z w7 B Goesey, (O Foqo3
Spec1ficatlon Sec.No. “oz2z/ Project Title and Location: Couc/ Ot rin L Arir Free
Item _ No. of |Spec. Para.| Drawing 4
No. |Description of Item Submitted : Copies No. Sheet No. Variation
' _|lecrAmnons l'Quuu.\‘r\‘lul & GeoTeCHNIAL DR Fol (atfoRT Sores 3 -2 4 *h A
REMARKS -
o [ certify that the above submitted items have been reviewed in detail and
CemTenvmt ’h’ A’jﬂ'k3 ATES WL Supp Ly ArP RO ¥ 1 44 A"TE"‘7 T o Gr are correct and in strict compliance with the contract drawings and
Foes. /4'”/0 Ir/ad/q‘t/ QAJM(‘?’?’A‘L/ Wrte Forcoel orice orrer Séunic +TOME specifications except as otherwise noted,
Gradations dowt neet specs. (Fz22(, 500 A5, T heteote Shrex m&g‘e
S‘fFe 4 "(?5'63 h:q'af Yoo 37 w. fests Foe diw (u o NAME AND SIGNATURE OF CONTRACTO
APPROVED Approval is for '
= %ﬁkfpﬁ%cgbco RRECTED conformance to th . ‘G AUTHORITY DATE
O REVISE AND RESUBMIT approved design, including

the calculations, plans,
construction qualily
SITE QA MANAGER / DATE assurance plan, and

— specificagy ~

HOS

ONSIBLE MANAG DATE
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Section Description: . Earthwork

Section Number: SPEC-02221-0983

Paragraph Number: 1.04 :

Description of Item: Location, Quantity and Geotechnical Data for Import Soils
Transmittal Number: OLF-005- ’

Buttress Fill Material (Pit Fines)

Location 1: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401
Quantity: 52,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality
Assurance/Quality Control Plan

Geotechnical Data: See Attached

Diversion Berms (Rocky Flats Alluvium)

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401

Quantity: 5,900 Bank Cubic Yards, Per table 7.2 in the Construction Quality
- Assurance/Quality Control Plan

Geotechnical Data: See Attached

Re-grade Material (Rocky Flats Alluvium)

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401
Location 2: Pioneer Sand and Gravel, 7608 Hwy. 93 Golden, Co. 80403
Quantity: 45,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality
Assurance/Quality Control Plan

Geotechnical Data: See Attached

Soil Cover Material (Rocky Flats Alluvium)

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401
Quantity: 39,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality
Assurance/Quality Control Plan

Geotechnical Data: See Attached

Drain Rock

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401
Quantity: 9,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality . -
Assurance/Quality Control Plan

Geotechnical Data: See Attached
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Golder Associates Inc.

May-05 053-2203-0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Kaiser Hill/Rocky Flats Field & Lab
7 . SAMPLE ID: CPF-2 ’ Depth (ft): -
(envemvitn VAT FioeS TypE Pail
120 3‘" 2" 1" 4 k' M #10 #20 #40 #60 INI.OO . n.oo
100 * + *> + { 4t + Th gttt
i 90
i \ .
: i :
80 * :
. \ t
% 0 : ;
N 5
P : N 5
60 N :
- a :
- . \
: 50 {
P s f W
P ‘ N
40 :
n :
N |-
g | N
30 : =
N
20 : =
i red ]
! \1;__._ d
: T ——
10 :
0
: 1000 100 10 1 0.1 0.01 0001
Particle size in millimeters '
Coarse l Fine Coarse I Medium I Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
{mm) % Passing Classification Percentage
— -
120 3048 1000 PLASTICITY CHART
6.0" 154.2 100.0 Cobbles 0.00 60 —~ a
U-Une A-tine
n 6.0" 154.2 100.0 /
v
2 6.0 154.2 100.0 /
g 50 / A
Z 3.0 75.0 100.0 /
2 15" 375 100.0 g / cHoloh 7
8 1.0" 25.0 100.0 | Coarse Gravel 0.10 % 4 4
@ 0.75" 19.0 99.9 g / /
(33
2 0.375" 9.5 96.4 [l ’
z #4 4.8 68.9 Fine Gravel 30.99 o /
9 — [ MHof OH —
2 #10 2.00 58.2 Coarse Sand 10.71 S Yy
& #20 0.85 45.5 & Cor V
v I
2 #40 0.43 35.4 Medium Sand 22.80 /
#60 0.25 29.7 : to 7 o
- L o]
#100 0.15 277 AR e
L] #200 0.075 21.3 Fine Sand 14.09 ol . _
j— (mm) %Finer 1— [} 10 20 30 4 50 60 70 80 % 100 o .
) 0.035 18.0 LIQUID LIMIT (LL)
% 0022 173
g 0.013 . 162 Fines ATTERBERG LIMITS
<
g 0.0091 15.2 Silt or Clay 2132 M, LL PL r SpG
£ 0.0065 14.5 - | - - T -71- |
;:; 0.0031 13.1
0.0013 1.1 . =
DESCRIPTION: [Moderate yellowish brown TECH DS
DATE] 5/12/2005
UsCs:| - | REVIEW MB



MOISTURE / DRY DENSITY CURVE
D 698 METHOD B

145 A ZERO AIR|VOIDS CURVES
140 \\\ Gs=2.80
135 ' \% \ 7 / 32223
130

125 \6<\, -
120 \& AN

15 \ \

10 // ‘\\\\\\
105

100 \\

DRY DENSITY (pef)

95 —~
ol \\\\
85 ‘ ' [
80
75 ,
0% 5% 10% 15% 20% 25% 30%
MOISTURE CONTENT % '
MAXIMUM DRY DENSITY (pcf) 114.8 [ Comected Maximum Dry Density (pcf)
OPTIMUM MOISTURE (%) C 137 Corrected Optimum Moisture (%)
SAMPLE ID] CPF-2 LL --
SAMPLE TYPH - Pail PLf- -
SAMPLE DEPTH| - Pl -
' MC -
DESCRIPTION[Moderate yellowish brown )
USCS - ]
Kaiser Hill/Rocky Flats Field & Lab TECH] MKS
053-2203-0001 DATE] 5-11-05
i =~ REVIEW

Golder Associates
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July-04 043-2246.0001

PARTICLE SI1ZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421,.D422, D4318

PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-1 Depth (R): -
TYPE: BULK
1¥ad 2 1" 34" .illl' l“ "o w20 240 RO NOD w200
100 » * t } + rh —A—t—tt
b :
90 \\
\k
~ s
80 \‘\
% 0 N
N
P ¢ N
a
S 5o ' : \\
.S . . 3
i : \
n 40 ) \\
g . "ML
30 :
. ‘\‘
20 \"ﬂ—<>.~
S —
10
0
1000 . 100 10 1 0.t 0.01 0.001

Particle size in millimeters

‘ Coarse I Fine Coarsc l Medium l Fme Silt or Clay

COBBLES GRAVEL SAND FINES
Particle Size Particle Size
. {mm) % Passing Classification Percentage
12.0 304.8 100.0 _ PLASTICITY CHART
6.0" 154.2 100.0 Cobbles 0.00 0 " »
2 3.0° 75.0 100.0 v /e / e
1€ 2.5° 63.5 100.0 . “ / ) .
z 2.0° 50.0 100.0 ~ V /
5 1.5" 37.5 . 100.0 & / ciebr
@ " ® 40
& 1.0 25.0 100.8 | Coarse Gravel 0.00 = p/ V4
v 0.75" 19.0 100.0 . e / /
H 0.375" 9.5 9.7 £ ow
“ | # 43 85 Fine Gravel 16.46 9 - /
= = MII:\‘()H
ks #10 2.00 782 Coarse Sand 5.37 ) y
& 3 2 (Tﬂ L
] #20 - 0.85 67.0 = e /
v #40 0.43 543 Medium Sand 23.88 /
2 #60 0.25 45.1 1T 7 1
#100 0.15 317 Liang /1T
| #200 .. 0.075 30.4 Finc Sand 23.85 ° e
(mm) . s%Finer- - [] 10 20 30 40 0 .60 70 80 90 100 110
"
- 0.034 254 LIQUID LIMIT (LL)
2 0.022 2238
g 0013 220 Fines ATTERBERG LIMITS
,‘g 0.0091 21.6 Sitt or Clay 30.44 M, LL . PL ] SpG
£ 0.0064 203 foer [ 3 ] 19 HER |
1 0.0032 19.0
x 4 00013 17.8 .
. DESCRIPTION: | Yellowish brown (10 YR 5/8) clayey sand with TECH JR
gravel DATE| 7/1512004

T uscs: sC ]| - REVIEW] NG

)68 - Golder Associates Inc.”




'MOISTURE / DRY DENSITY CURVE

Rocky Flats/Field & Lab Testing/CO
043-2246.0001

D 698 METHOD A
145 \\\\\ ~ZERO AIR]VOIDS CURVES
140 \\\ : 55=2.30
135 \\ // [5s=2.70
\ \ / [35=2.60
120 ‘\\&/
125 \\& J
120 AN
& I\
s 115 7w \\\
3 110 N AR
Z. ~~ \\\
=
2 o5 RN
> N
% NN
= 100 \\\
o5 \\\
90 =~
\
85
80
75 ;
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 115.8 | Comocted Maximum Dry Demsity (peh) 120.6
OPTIMUM MOISTURE (%) 12.7 | Cormectod Optimum Moisture (%) 10.7
SAMPLE ID PF-1 L[ 39
SAMPLE TYPE BULK P 19
SAMPLE DEPTH - = pif 20 -
MC| 16.1%
DESCRIPTION| Yellowish brown (10 YR 5/8) clayey sand with gravel
uscs|__sc__|

TECH DT
DATE]| 7/16/04
REVIEW NG

Golder Associates
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MOISTURE / DRY DENSITY CURVE
D 698 METHOD A

145 \\\\ ZERO ATR[VOIDS CURVES
140 \\\ . G5=2.80
135 : N . / [Gs=2.70
\\ \ ‘/)/ Gs=2.60
130 \\i\&/
125
g \\\
124 .
S N
> 115
£ WA
% 110 N ™
2 105 RN
> N
& >
100 \,\\
95
Y
90 \\\
%
85
80
75 ;
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 115.8 Corrected Maximum Dry Density (pcf) 120.6
OPTIMUM MOISTURE (%) 12.7 | Corrected Optimum Moisture (%) 10.7
SAMPLE ID PF-1 L[ 39
SAMPLE TYPE BULK pL{ 19
SAMPLE DEPTH - - i 20 -
Mc| 16.1%
DESCRIPTION|Yellowish brown (10 YR 5/8) clayey sand with gravel
uscsf sc_ |
Rocky Flats/Field & Lab Testing/CO TECH DT
043-2246.0001 DATE| 7/16/04
REVIEW| NG

—

Golder Associates



043-2246.0001

July-04
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-2 ) Depth (f): -
TYPE: BULK :
120 T L 00 20 B0 060 00 4200
100 * *- \ + 4 e
. \ .
%0
"80 f\\ \1
% 10 \
. \N
P s
a \\
s -
50
s N
i N
n 90 \
g
30 et
™~
ool
20 =
10
0 -
1000 100 10 1 0.1 0.0 0.001
Particle size in millimeters
Coarse [ Fine Cmi Medium l Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Panicle.Sin Particle Size
_ (mm) %Passing  Classification  F age
1207 3048 1000 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 P P -
g 3.07 750 100.0 /i / At
£ 2.5 63.5 100.0 . / )
50 —+—
z 2.0° 50.0 100.0 ~ 4 , /
g 1.5" 375 100.0 £ / i P
8 107 25.0 1000~ | CoarseGravel | 0.00 <P ‘ p 7
& 0.75" 190 100.0 e : / /
H 0.375" 9.5 919 Ew
4 _#4 48 —| 852 Fine Gravel 14.78 g /
14 -~ e [ ] MH fOH
8 #10 2.00 738 Coarse Sand 11.45 2 y
3 20 0.85 61.4 g Lo
vi #40 0.43 49.9 Medium Sand 23.86 /
=] #60 0.25 413 i ~7 .
#100 0.15 354 [ [apd
- #200 0.075 289 _ | FineSand 21.03 0 .
(vom) % Fines 0 10 20 0 40 50 &0 0 ‘T80 90 100 110
‘:‘ 0.035 B3 LIQUID LIMIT (LL)
= 0.022 229
g 0.013 212 Fines ATTERBERG LIMITS
-‘3 0.0091 204 Silt or Clay 28.88 M, LL " n G
£ 0.0065 19.9.. : fro3 | &3 § 19 | | |
§ 0:0633 182
T 0.0014 17.0
PESCRIPTION: | Yellowish brown (10 YR 5/8) clayey sand TECH DT
DATE| 7212004
uscs:] sC —} -— REVIEW| MB

Golder Associates Inc. -
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MOISTURE / DRY DENSITY CURVE
D 698 METHOD A

145

\\\4 \ ] ZERO AIR[VOIDS CURVES
140 \ N " G=12.80
135 N - / [5s=2.70
. \\ \ ‘// [55=2.60
130 \\\6</
125 \\& 3
g 10 | \\\
(%3
S N
> 115 -
= / \\\\
z 1o 4 : J ‘\\
€3]
a 05 k
> N
g .
100 < \\
95 :
Y
\
85 -
80
75 -
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 114.9 Corrected Maximum Dry Density (pef) 119.9
OPTIMUM MOISTURE (%) 13.9 Corrected Optimum Moisture (%) 11.7
SAMPLE ID PF-2 LL 43
SAMPLE TYPE BULK PL 19
—  SAMPLE DEPTH - —_ Pl 24
MC 10.3
DESCRIPTION| Yellowish brown (10 YR 5/8) clayey sand
USCS SC . |
Rocky Flats/Field & Lab Testing/CO TECH DT
043-2246.0001 DATE}] 7-22-04
REVIEW| MB
- Golder Associates




043-2246.0001

July-04 : .
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO o
SAMPLE ID: PF-3 _ Depth (fi): -
TYPE: BULK ) .
. 120 140 460 #1006 §200
100 * * ¢ S - bt —trt
.
% N
80 doa
\\
% 70
<
N
a N
5 50 N
s N
i . _ .
. 0 \
g
30 K- A e
. \\L
20 e
—e
10
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters ’
Cmrsc1 Fine - - Coarse l . Medium l Fine Silt or Clay
COBBLES i GRAVEL 3 SAND FINES
Particle Size 'Paniclclsize
(mm) % Passing Classification P 8!
T 1207 1 3048 100.9 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 0 ,— -
g "3.0" 75.0 100.0 /vl / At
€ 2.5 '63.5 100.0 “ / .
z 207 50.0 100.0 _ 1. y/ /
g 15" T 315 100.0 ) £ I / bl
5 10" 250 | 1000 | CoarseGravel] 0.00 g - 7
© 0.75" 19.0 100.9 e / /
H 0.375" 9.5 983 Z y
il #4 48 81.2 Fine Gravel 18.76 < ° .
e B . MilegOH
4 #10 2.00 752 Coarse Sand 6.03 2 .01 . A
8 #20 0.85 64.0 z v/
p #40 0.43 52.1 fediumSand | 23.07 . /
= #60 0.25 435 10
- MLorpl
#100 0.15 365 L ‘
L #200 0.075 29.6 Fine Sand 2253 ° | =8
(mm) YFifer [} 10 20 30 40 50 60 70 80 9% 100 1o
’:‘ 0.035 235 LIQUID LIMIT (LL)
= 0.022° 215" ]
g 0.013 207 Fines ATTERBERG LIMITS
§ 0.0091 19.9 Silt or Clay 29.62 M, [ PL ” SpG
E 0.0065 18.7 [ 18.1 [ 43 ] 18 | 25 L— |
5 0.0032. . 183 ]
f_ 00013 |- 170 . .
DESCRIPTION: {Yellowish brown (10 YR 5/8) clayey sand with . TECH IR
) DATE| 7/15/2004
USCS: - REVIEW[ NG .

— Golder Associates Inc. : -
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MOISTURE / DRY DENSITY CURVE
- D698 METHOD A

145

\\\\\ ZERO AIR[VOIDS CURVES
140 \\\ — G280
135 N // Gs=2.70
\\ \ / Gs=2.60
NS4
2 \\& N
120 AN
& N
115 e
e NN
2 110 J
4 NN
a 05 - - ™~
> Y
Z NN
100 B \\\
95 :
\\
90 N
\
85 _
80
75 : - —
5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 1155 Comrected Maximum Dry Density (pcf) 121.0
OPTIMUM MOISTURE (%) 13.2 | Corrected Optismum Moisture (%) 10.9-
SAMPLE ID PF-3 | 43
SAMPLE TYPE BULK PL 18
SAMPLE DEPTH - P 25
MC| 18.1%
DESCRIPTION]Yellowish brown (10 YR 5/8) clayey sand with gravel
uscs| _sc_ ] =
Rocky Flats/Field & Lab Testing/CO TECH[ DT
043-2246.0001 DATE| 7/16/04
REVIEW] NG
Golder Associates




July-04 043-2246.0001
PARTICLE SI1ZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO )
SAMPLE ID: PF4 Depth (fi): -
TYPE: BULK
[l 2 r 1" e h o f‘ no ”no #40 260 N0 #200
100 * + bt + 1t tr——t—r—trrt
l\\ .
90
A
80 \:s\
o \
%o 70 u
\
P 60
2 L
s N
i \
n 40 \\
g N
30
g
. N
20 Se—a
e
10
0 Ll
1000 - 100 10 1 0.1 0.01 0.00!
Particle size in millimeters
Coarse l Fine Coarse l Medium l Fine Silt of Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
__ {mm) Y Passing Classification P g
’ 1207 3048 100.0 PLASTICITY CHART
6.0" 154.2 100.0 Cobbles 0.00 0 _ - ”
B 3.0 75.0 100.0 // e / Acker
o " / -]
E 2.5 63.5 100.0 © . _ )
z 2.0 50.0 100.0 ~ - /
g 1.5 37.5 100.0 & / aipt g
8 1.0" 25.0 999 | CoarscGravel] 034 5 4 7
] 0.75" 19.0 9.7 g / / ,
3 0375 9.5 9.2 o)
14 #4 48 894 Fine Gravel 1021 o— /
B = MH cdOH
g #10 2.00 78.6 Coarse Sand 10.87 a . A
2 #20 0.85 66.6 2 ":V '
v #40 0.43 54.1 Medium Sand 24.43 / .
2 #60 025 450 1 y4 I W
#100 0.15 37.8 Zliam. /|-
|| _#200 0.075 303 Fine Sand 23.89 0 - 1
(mm) %Finer [ 10°—20 X0 40 50 60 70 30 92 100 110
[ ] 0.035 24.6 LIQUID LIMIT (LL)
2 0.022 215
_§ 0.013 20.7 Fines ATTERBERG LIMITS
s 0.0091 193 Silt or Clay 30.25 M, L PL P SpG
o 0
£ 0.0064 185 [ra T 35 ] 6 T 1 | i
! 0.0032 180
1z 00014 163
DESCRIPTION:|Yellowish brown (10YR 5/8) clayey sand TECH JR
DATE| 7/19/2004
- USCS: sc_ | ~ REVIEW[ MB

Golder Associﬁes Inc.
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MO[STURE / DRY DENSITY CURVE
D 698 METHOD A

145 \\\\ ZERO AIR|VOIDS CURV
140 —— =
\\ \ _ s=2.80
: . N . [55=2.70
135 .
\ \\ ‘// Gs=2.60
130 N\ \6</
125 \ <
\K S \ ‘
o 120 )
123
= s N \
> -
& \\\\
2 110 V4 N
2 05 S
> N
& .
o A \\\
95 :
_—
90 \&
\
85
80
75 :
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 117.6 Corrected Maximum Dry Density (pcf) . 122.9
OPTIMUM MOISTURE {%) 12.9 Corrected Optimum Moisture (%) 10.6
SAMPLE ID PF4 Ll 35
SAMPLE TYPE BULK pL| 16
SAMPLE DEPTH — pif 19 |
. MC| 1.2%
DESCRIPTION|Yellowish brown (10YR 5/8) clayey sand
uscs|  sc.__| -
Rocky Flats/Field & Lab Testing/CO TECH JR
043-2246.0001 : DATE[ 7-20-04
REVIEW[ MB
- Golder Associates -




043-2246.0001

~._SC

July-04 : .
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318 :
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-S Depth (f): -
TYPE: BULK
N 20 #40 A0 1100 n200
100 * + 4 ‘ T — - H—trrt
N .
90
X
N
80 >~ \ R
0/. 70 N -
P60
a
S 50 \\ .
s N
i, N
.
4
30 &
M
N
20 [or—e
S
10
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Cosrse | Fine Coanse | . Medum | Finc Sty or Clay
COBBLES GRAVEL - SAND FINES
Particle Size Particle Size
{mm) % Passing Classification Percentage
[ 12.0° 304.8 190.0 PLASTICITY CHART
6.0° 154.2 100.0 Cobbles 0.00 “ — 7
§ 307 75.0 100.0 /e / ra
E 2.5" 63.5 100.0 w . / Y
z 2.0° 50.0 100.0 ~ 4 /
§ 1.5 375 100.0 & / e/
3 1.0° 250 100.0 | CoarseGravel | 0.00 5% y 74
® 0.75" 19.0 100.0 g / /
H 0.375" 9.5 98.6 Z ~
@ . #4 ~ 438 85.5 Fine Gravel 14.49 S r / :
B 5 Ml odOl
s #10 2.00 78.8 Coarse Sand 6.66 ] p
& 20 -
& #20 0.85 66.4 g O V
v #40 0.43 53.1__ | Medium Sand 25.79 / .
> #60 0.25 43.6 T y4 b
#100 0.15 362 L and “
._J #200 0075 |- 288 Fie Sand 24.21 0 . S 4
() %Finer 0 1o 20 30 40 50 60 70 80 90 100 1o
":'\ 0.035 244 LIQUID LIMIT (LL)
-3 _0.022 22.2
g 0.013 217 Fines ATTERBERG LIMITS
.§, 0.0090 . 204 Silt or Clay 28.84 L o Pl $HG
E 0.0065 19.5 [2s ] 3 | o | 18| i
'§ 0.0032 18.6
= 00014 . 113 -
DESCRIPTION: [Yellowish brown (10 YR 5/8) TECH JR
DATE] 7/19/2004
USCS: ~ REVIEW[ MB

Golder Associates Inc;




s -

MOISTURE / DRY DENSITY CURVE
D 698 METHOD A

145 ZERO AIR|VOIDS CURVES

140 \i\ ) 5780
135 \\ ‘ / 5s=2.70
) [55=2.60
NN\
125 \\& S
~ 120
g N
s : i /-\ N
> . .
Z - / - \\\ ,
2 110 y S
2 105 AN
v N
[+ \\\
. B 10 \\
iy \\
85
80
75
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 117.4 ] Comected Maximum Dry Density (pcf) 121.9
OPTIMUM MOISTURE (%) 12.7 C 4 Optimum Moisture (%) 10.8
SAMPLE ID PF-5 L] 37
SAMPLE TYPE BULK PL 19
_ SAMPLE DEPTH - Pl 18
' - MC 12.8

DESCRIPTION{Yeltowish brown (10 YR 5/8)

'_‘ USCS SC l T

Rocky Flats/Field & Lab Testing/CO
043-2246.0001

TECH JR
DATE{ 7-20-04
REVIEW MB




043-2246.0001

July-04 . i
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
"SAMPLE ID: PF-5 Dup Depth (fi): -
TYPE: BULK
. 12 » 2 ™ W " “ no 20 ¥40 w0 K100 #200
100 - * p + b g -tr—trrrh
N
N
90 \w >
80 1IN
Y
% 0 \
] \w.
P 60 .\
N
a
S 50 )
s \ .
i
n %0 \\
£ \
.NN\
o
20 e
—
10
0
1000 100 10 ! 0.1 0.01 0.001
Particle size in millimeters
Coarse ] Finc Coarse | Motiom | Fine Silt or Clay
COBBLES GRAVEL : SAND FINES
Particle Size Particle Size
. (run) %Passing__ Classification ¥ g .
12.07 304.8 1000 ' PLASTICITY CHART
6.0" 1542 100.0 Cobbles 0.00 60 P -
8 3.07 75.0 100.0 / b ol / A
€ 25" 63.5 100.0 0 . / p
z 2.0 50.0 100.0 7 4 /
g 1.5" 375 100.0 & / il
8 1.0" 25.0 1000 | CoarseGravel | 0.00 g% ' 74
@ 0.75" 19.0 100.0 g
H 0.375" 9.5 98.6 Z %
2 44 4.8 872 .| FineGravd 12.78 g / s
o
g #10 2.00 76.5 Coarse Sand 10.68 g 204 ' Y,
8 #20 0.85 62.7 ' g Lo V
% #40 0.43 503 Medizm Sand | 26.21 Z .
=] #60 0.25 41.7 o L
#100 0.15 35.0 L apd e
- #200 - 0.075 284 Fine Sand 21.97 0 .
- %Finer -—— [3 10 20 » 40 50 0 70 80 90 100=__ 110
—:' 235 LIQUID LIMIT (LL)
% 213
s 208  Fines ATTERBERG LIMITS
g 19.9 Silt or Clay 28.36 [ L P} SpG
£ 199 fine [ a0 | 19 | 2 ] ]
§ 182
= 16.4
et - =
DESCRIPTION:| Yellowish brown (10 YR 5/8) clayey sand TECH JR
: DATE] 7/2172004
uscsi{___sc_ ] - _REVIEW[ MB

)

Golder Associates Inc.




MOISTURE / DRY DENSITY CURVE

D 698 METHOD A

)74

145 \\\\ ZERO AIR|VOIDS CURVES
140 ) \\\ ‘ =230
135 \\ // Gs=2.70
' Gs=2.60
130 \\\\‘\éé
= \\ N
g 120 \\ _
- N N\
15
>~
2 110 4 YN
Z \\\
2 105 N
% TN
2 oo \&
X
95
—~
90 \g
Q
85
80
75 :
0% 5% 10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 118.4 Corrected Maximum Dry Density (pcf) 122.3
OPTIMUM MOISTURE (%) 12.8 Corrected Optimum Moisture (%) 11.1
SAMPLE ID PF-5 Dup L 40
SAMPLE TYPE BULK Ll 19
SAMPLE DEPTH Pl 21
mc| 114
DESCRIPTION [Yellowish brown (10 YR 5/8) clayey sand
uscs| _sc_ ] =
Rocky Flats/Field & Lab Testing/CO TECH DT
043-2246.0001 DATE| 7-22-04
REVIEW| MB

Golder Associates




Luly-04 : ] 043-2246.0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-6 Depth (R): -
TYPE BULK ‘
o "o 60 100 200
100 * * * P i T L o Tt
90 \\ <
80 :
N
% 70 \\
P N
60 \
a \\
s
50 .
.$ ] NG |-
i 40 - \
n . i
g \\\
30 N
P
. e
~et———e.
20 . . —
10
0 .
1000 100 10 1 0.1 0.0 0.001
Particle size in millimeters )
. Coarsc I Fine Cnalsev i Medium l Finc Sih or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
{mm) % Passing Classification Percentage
] 12.0° 304.8 1000 o PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 ) . »
g 30" 75.0 100.0 // au / e
o - .
E 25 63.5 100.0 % )
z 2.0" 50.0 100.0 N 4 /
2 1.5" 37.5 100.0 . = . / arn
g 1.0" 250 | 1000 | ComscGravel] _0.00 g% y
@ 0.75" 9.0 100.0 g / /
3 0375" 95 98.6 z :
‘g H4 4.8 82.1 Fine Grave! 17.91 =] ® /
124 = Mt Ul
3 #10 2.00 7.5 Coarse Sand 9.58 g " y |
8 #20 0.85 61.8 2 Qe V
” #40 0.43 50.4 Modium Sand | 22.15 / !
= #60 0.25 425 10 y4
- ML oL
#100 0.15 319 )
| #200 0.075 30.0 Fine Sand 2038 3 } _
'— () XFincr -0 1 W B 4 0 @ 0 ®H N 100 110
? 0.034 750 LIQUID LIMIT (LL) S
= 0.022 22.9
2 0.013 221 Fines. ATTERBERG LIMITS
§ 0.0091 20.8 Siltor Clay 29.98 M, LL PL n $pG
£ 0.0064 20.4 _ . [us | [ 2 I |
3 0.0032 19.2
_ = 0.0014 17.9 '
DESCRIPTION:| Yellowish brown (10 YR 5/3) clayey sand with - ’ TECH JR s
gravel DATE| 7/19/2004
USCS: SC - REVIEW| MB

Golder Associates Inc.



MOISTURE / DRY DENSITY CURVE
D 698 METHOD B

145 \\\*\ ZERO ATR[VOIDS CURVES
140 _ —
\\\ V% =280
135 N 55=2.70
NN
130 Wl
‘ 125
i \ N
= 15
> '4 \\\
[ .
Z 1o n/ : I :
2 105 AN
2 100 i\
NN
95
o~
\
8s
80
75
0% 5% 10% 15% 20% 25% 30% 35%
’ MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) __ 120.3 | Corrocted Maximum Dry Dessity (pch 1203
OPTIMUM MOISTURE (%) 12.5 Cotrected Optimum Moisture (%) 12.5
SAMPLE ID PF-6 w45
SAMPLE TYPE BULK PL{ 20
SAMPLE DEPTH _ R S
mc| 115%
DESCRIPTION[Yellowish brown (10 YR 5/8) chyey sand with gravel
uscs|__sC__ ] -
Rocky Flats/Field & Lab Testing/CO TECH[  JR
043-2246.0001 ' DATE] 7-20-04
REVIEW|  MB

Golder Associates




July-04 ' ' - 043-2246.0001
PARTICLE SI1ZE DISTRIBUTION & ATTERBERG LIMITS ’

ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-7 Depth (f): -
TYPE: BULK
1 ' » r (RIRT2 LY S /) €10 20 440  #60 MO0  ¥200
100 + + et rt + 7 gt +—H7t
90 \\ -
\
\\
80 ~
% 70 A\
P ¢ )
a
S s
S
i N
40 N
n ' N
g .
30 AN
"N
20 ™
—e
10
o
1000 100 10 1 ’ 0.1 . 0.01 0.001
Particle size.in millimeters :
Coarse | Finc Coarse_| Mogum | Fine Sitt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
___ {mm) % Passing Classification Percentage .
120 304.8 100.0 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 0 p /
18 30" . 75.0 100.0 . /e /*-"-
L
g 25" 63.5 100.0 wl © / p
z 2.0 50.0 100.0 ~ 4 /
g 1.5" 37.5° 100.0 & / cHapr
8 10 25.0 1000 | CoarseGravl |~ 0.00 < y 4
@ 0.75" 19.0 100.0 g / /
2 0.375" 9.5 99.1 Z»
4 —# 4.8 87.1 Fine Gravel 12.89 ©
= a - Ml og O1l
8 #10 2.00 78.8 Coarse Sand 834 py
=3 5 201 o I
E #20 0.85 64.0 a @ /
v #40 0.43 48.7 Medium Sand 30.05 / )
e #60 0.25 385 o 7
- MioriN.
#100 0.15 30.8 y AN
- #200 _ 0.075 238 Fine Sand 24.87 0 s
— —— po— e 0. 20 0 % 0 & 0 W % 00 110
n 0.035 194 LIQUID LIMIT (LL)
> 0.023 177 _
g 0013 172 Fines ATTERBERG LIMITS
g 0.0092 16.3 Silt or Clay 23.85 M, [ L Pl S0G
g 0.0064 159 : [13s | 3 T e | 17 | |
§ 0.0033 154 -
= 0.0014 13.7
DESCRIPTION:| Y ellowish brown (10 YR 5/8) clayey sand - TecH| IR
’ DATE| 7/1972004
~ USCS: sC__| _ . _ REVIEW MB

- . Golder Associates Inc.




L

MOISTURE / DRY DENSITY CURVE

D 698 METHOD A

145

\\\ ZERO AIR[VOIDS CURV
140 \\\ /Gs=2.80
A 5s=2.70
135 AN
\\ \ ‘// Gs=2.60
120 ‘\\é</
125 AN <
120 7& AN
g ANNNNE
9 .
(="
> 115 o/ NI
e g \\\
g 110 : I
& \\\
2 105 N
>' \\\
& N
2 100 \\\
95 \
Y
90 \\\
\
85
80
75 :
0% 5% 10% 15% 20% - 25% 30% 35%
MOISTURE CONTENT % ’
MAXIMUM DRY DENSITY (pcf) 121.1 Corrected Maximum Dry Density (pcf) 125.1
OPTIMUM MOISTURE (%) 120 ] Comected Optimum Moisturc (%) 103
SAMPLE ID PF-7 L[ 35
SAMPLE TYPE BULK L] 18
SAMPLE DEPTH B rif 17
= mMc| 135 -
DESCRIPTION|Yellowish brown (10 YR 5/8) clayey sand ’
= uscs| s ] =
Rocky Flats/Field & Lab Testing/CO TECH[ R
043-2246.0001 DATE| 7-20-04
REVIEW| MB

) Ao

Golder Associates




° 043-2246.0001

July-04 : :
PARTICLE SI1ZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-8 : Depth (f): -
TYPE: BULK )
12* » r " ve .\@' M o (73] #40 w60 2100 #200
100 * + . 4 bt —ht
N
%0 A .
\_\ :
80 \\_}
% 70 \
N
P s N
a \\
s
50
s
i N
n 40 .
g \
30
\
20 _
—
10
0
1000 100 10 i 0.1 0.01 0.001
Particle size in millimeters
Coarsc l Finc Coarse ! Medium ! Fine Sitt or Clay
COBBLES ‘GRAVEL SAND FINES
Particle Size Particle Size
— (mm) %Passing___C. Percentag
120 304.8 100.0 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 0 . ~
5 3.0° 75.0 1000 e Y/ ot / o
g 2.5" 63.5 100.0 0 . / )
z 2.0 50.0 100.0 ~ 4 / .
5 1.5" 375 100.0 &, / aupn
gl 107 250 1000 | CoarseGravel | 0.00 g% = 74
» 0.75" 19.0 100.0 e / /
H 0375 95 913 w0 y -
@ 4 438 824 Fine Gravel 17.65 g /
I —MH o OH
E #10 2.00 753 Coarse Sand 7.03 2 y '
20
3 #20 0.85 623 2 b/
v #40 0.43 49.9 Medium Sand | 25.41 /] .
= #60 0.25 4138 10 —~ L
#100 0.15 35.2 oot 7] T
| #200 0.075 283 Fine Sand 21.57 o . :
- (rm) % Finer - to 20 k() 40 50 60 0 80.:_90 1o 110
? 0.034 273 LIQUID LIMIT (LL)
= 0.022 23.1
g 0013 223 Fines ATTERBERG LIMITS
_-_E 0.0091 21.0 Silt or Clay 28.34 M, LL L Pl SpG
£ 0.0065 20.1 fus | & [ T | =2 - ]
§ 0.0032 19.7
T 0.,0013 180
DESCRIPTION: | Vellowish brown (10 YR 5/8) claycy sand with - tecu[ R
gravel DATE| 7/15/2004
USCS: sc__ |~ REVIEW| NG

Golder Associates Inc.




MOISTURE / DRY DENSITY CURVE

D 698 METHOD B

145 \\\ ZERO AIR[VOIDS CUquS
140 NS -
\\ =%\
125 U / Gs=2.70
» N7
10 -\\\é</
12 \\& N
120 AN
g NN
> ns ,/'\\\ .
2 / BRNN
2 110 I :
2 105 : oS
: N
& N
8 100 e
95 \\
Y
90 \\\
\\“
85
80
75
0% 5% 10% 15% 20% 25% 30% 359%
MOISTURE CONTENT %
MAXIMUM DRY DENSTTY (pof) 1172 | Corrected Maximum Dry Density (pcf) 1179
OPTIMUM MOISTURE (%) 122 | Correctod Optimum Moistare (%) 119
SAMPLE ID PF-8 LA
SAMPLE TYPE BULK P19
_SAMPLE DEPTH : il 22
— mc [ 149%
DESCRIPTION|Vellowish brown (10 YR 5/8) clayey sand with gravel '
“—uscs| __sc__| =

Rocky Flats/Field & Lab Tésting/CO

043-2246.0001

TECH DT
DATE} 7/16/04
REVIEW NG

Golder Associates




July-04 - 043-2246.0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
: ASTM D421, D422, D4318
PROJECT NAME: Rocky Flnts/ﬁefd & Lab Testing/CO .
SAMPLE ID: PF-9 Depth (f): -
TYPE; BULK
20 wD %0 8100 B0
100 * + & + + 1t ettt
. N
90 D \\ v
80 : : AN
_ \\
% 10
N
P N
60 N
s \
S
50
s
! (1R ' \\ :
' aN
e | N
30 =
NN
20
. .
10
o . .
1000 100 10 » 1 0.1 0.01 0.001
Particle size in millimeters
Coarse | Finc P Mediom | Fine Silt of Clay
CQBB[ES GRAVEL SAND FINES
Particle Size Particle Size
— (mm) % Passing Classification Percentage .
1207 3048 100.0 PLASTICITY CHART
6.0" 154.2 100.0 Cobbles 0.00 © " 7~
g 3.0 750 100.0 . . = A
£ 2.5 63.5 1000 ‘5 . / )
z 207 50.0 100.0 ~ “ /
k| 1.5 375 100.0 e |- / aipn A
] - | % o
3 1.0 25.0 100.0 Coarse Gravel 0.00 [*] y /
] 0.75" 19.0 100.0 g / /
H 0.375" 9.5 99.0 : T
i #4 4.8 87.2 Fine Gravel 12.85 Q ! / sorolon
g #10 2.00 778 . | Coarse Send 9.8 § . y —]
a #20 0.85 - 65.0 & e
ai #40 0.43 503 Medium Sand | 27.47 /‘
= #60 0.25 39.9 10 y4
- Moo
#100 0.15 323 2.1 o
~ || #200 0.075 24.9 Finc Sand 2538 ) ;
i _ () X Finer I 0 0 20 30 4 S 6 70 80 % 100 10 )
- 0035 188 . . LIQUID LIMIT (LL) [y
3 0023 | 166
g 0013 166 Fines _ ATTERBERG LIMITS
g . 0.0092 162 silt or Clay 24.92 . M, [T L Pl $9G
0.0064 153 138 38 18 20 :
g 0064 5. l ] | | | |
2 0.0033 149
_ ﬁ_ 0.0014 13.0
DESCRIPTION: [Vellowish brown (10 YR 5/8) clayey sand  ~ ~ tecu[ k|-
: DATE| 7/192004
; USCS: sC__| : REVIEW| MB
| - ’ —
| . .

Golder Associates Inc.




MOISTURE / DRY DENSITY CURVE

METHOD A

D 698

'VOIDS CURVES

AN
NN

\ ZERO AIR
\\B

(5s=2.80
(5s=2.70

7
NN/

Gs=2.60

N

120

15 S \\\

DESCRIPTION] Yellowish brown (10 YR 5/8) clayey sand

Uscs sc__]

Rocky Flats/Field & Lab Testing/CO
043-2246.0001

< \
(2]
2
N :
= NN
2 110 AN
2 05 AN
- \\
-4 \
[=] ]00 \\
95 i \\
-
) \\\
\
85
80
75 - . g )
0% 5% C10% 15% 20% 25% 30% 35%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) 121.6 Corrected Maximum Dry . Density (pcf) 125.1
OPTIMUM MOISTURE (%) 12.0 Corrected Optimum Moisture (%) 104
SAMPLE ID PF-9 LL 38
SAMPLE TYPE BULK PL 18
SAMPLE DEPTH - Pl 20
MC{ 138%

TECH JR
DATE| 7-20-04
. REVIEW MB

Golder Associates




043-2246.0001

USCS:

July-04 ]
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS .
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: PF-10 Depth (f1): -
TYPE: BULK
) 12 ) r 1 Ne” g M no 0 (211 #60 X100 7200
100 * * 4 + f-r1t g7t
\ ;
%0 N
\\ N
80 = \\
% 70 \
\\
P 60
a \\
: 50 N
i N,
a ¥ N
2 \
30
-
M-
\’. .
20 ——
o
10
0
1000 100 10 i 0.1 0.01 0.001
Particle size in millimeters
Coarse = *Fine Coarse I Mediom l Fine Silt or Clay
COBBLES GRAVEL SAND FINES
, Particle Size - Particle Size
_ (mm) % Passing Classification  Percentage
12.0" 304.8 100.0 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 0.00 prs . ~
J; 3.0° 75.0 100.0 . T / no
E 2.5" 63.5 100.0 . / )
. 50 .
z 207 50.0 100.0 ~ 4 / .
g 1.5" 37.5 - 100.0 & / i %
« - 40
8 1.0 25.0 100.0 | Coarse Gravel 0.00 2] 4 4
@ 0.75" 190 100.0 g / /
H 0.375" 9.5 91.9 Z w»
@l 4 48 82.7 Fine Gravel 1734 3] ° /
B = — MH {OH
3 410 2.00 73.1 Coarse Sand 8.92 g " y
§ #20 0.85 61.4 g Clor y
v #40 0.43 49.6 Medium Sand 24.10 | /
= #60 0.25 41.6 o y4 b
#100 0.15 35.1 Zlang
|| #200 0.075 28.5 Fine Sand 2113 0
—_-——— (mm) %Finey [ 10 20.__ W 40 50 60 7 80 90 100 "o
- 0.035 248 LIQUID LIMIT (LL)
> 0.022 23.1
g 0013 214 Fines ATTERBERG LIMITS
s 0.0091 20.1 Silt or Clay 2852 ™, LL PL Pl SpG
(73
S 0.0064 18.9 | 148 R | 18 | 5 | |
=4 .0.0932_ 18.0
L:_ 0.0014 16.8
DESCRIPTION: [Yellowish brown (10 YR 5/8) clayey sand with - tecH] R
gravel DATE] 772172004
sc__ ] REVIEW| MB

Golder Associates Inc.
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October-04 : 043-2246.0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME; Rocky Flats/Field & Lab Testing/CO
SAMPLE ID: APR-1 Depth (fi): —
TYPE: ' BULK
2" L r [ Sl 72 Y l‘“ o IIZD_ H#40 o N0o #200
100 « - —t— + -t bttt
90 -
N
\N
80 . N
% 10 \\
P
60 \_\
a '\
s :
50
s . \I\
i "N
n {0 B
g . \ :
30 S
o
20
\.\.
10
0
1000 100 10 1 0.1 - 001 0.001
o Particle size in-millimeters -
‘ Coarse ] Finc Coarse l Medium I Finc Sitt or Clay
’ COBBLES GRAVEL SAND FINES
Pasticle Size . Particle Size
- (mm) % Passing Classification Percentage
12.07 3048 100.9 PLASTICITY CHART
6.0 154.2 100.0 Cobbles 17.40 © , p— o~
4 6.0" 154.2 100.0 , Y/ e / Aee
£ 6.0" 154.2 100.0 : : / )
50
z 3.0° 75.0 82.6 R : 4 /
g 1.5" 375 67.7 £ ' / et
8 1.0" 25.0 60.0 Coarse Gravel | 25.22 g 4 4
@ 0.75" 190 57.4 g / /
3 0.375" 9.5 47.4 zw !
— 1%t #4 48 39.9 Fine Gravel 17.51. 9. ‘ / .
=4 [ MH of OH
k| 410 - 2.00 369 | Cousesand 2.98 2 /e f
§ #20 0.85 295 g ““V '
“ #40 0.43 228 MediumSand | 14.07 /
2 #60 0.25 18.3 _ 1o ~
- ML orOL
#100 0.15 14.9 Zlane
1 | w00 0.075 114 Fine Sand 1138 0 .
e J— Finer 0 w— 20 W0 40 0 60 3 8 S0 100 10
—:1 0.036 Lt LIQUID LIMIT (LL)
B 0.023 102
g 0013 98 Fines ATTERBERG LIMITS
g, 0.0095 92 Silt or Clay 11.44 M, L P ] SpG (assumed)
E 0.0067 9.0 | 104 ] 3 | n | 22 [ 2.70 |
§ 00033 | 13 . -
= 0.0014 1.0
. DESCRIPTION: |Strong brown (7.55 YR 5/6} clayey gravel with sand ) TECH JR
DATE} 111372004
— USCS: GC ] - REVIEW MB

J %O - | Golder Assogiiltes Inc.




REA -

fﬁm—-. .
October-04 : : : 043-2246.0001
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Rocky Flats/Field & Lab Testing/CO )
SAMPLE 1D: APR-2 Depth (fi): -
TYPE: BULK
’ 2" Rl 2 ”oueT - N no no 40 &0 - 2100 #200
100 « ot T+ A+ ar gt —trrt
90 .
N
N
80 \\ %
% 10 N\
- N\
a \
S 50 =N
s’ \
i ] -
n 90 N
g 30 \"‘\
\~.
g
"N
20 <
\.\..
10
0
1000 100 10 . 1 0.1 0.01 0.001
Particle size in millimeters
N ¥ . Y l S e [| - -
Coarse | . Finc Coarse Mednmm i Finc Siti or Clay
COBBLES GRAVEL SAND FINES
Particle Size : Particle Size
_ {mm) % Passing Classification Percentage
12.07 3048 100.0 ' PLASTICITY CHART
6.0" 154.2 100.0 Cobbles 16.90 60 ’ »
g 6.0" 1542 100.0 /b / A
€ 6.0" 15422 100.0 ol / )
z 3.0 75.0 83.1 - 4 /
53 1.5" © 3715 66.5 & A Clier UI'I/
8 1.0 25.0 56.7 Coarse Gravel | 31.22 5 / 7
7 0.75" 15.0 519 e / /
2 0.375" 9.5 417 ol :
@ #4 4.8 337 Fine Gravel 18.23 Q /
T . M RUR T
g #10 200 _ 309 | CouseSand | 277 2 p :
§ #20 0.85 25.6 g o /
v #40 043 19.9 Medium Sand 11.03 . /
1= #60 0.25 163 01— 7 g
#100 0.15 134 VAR P
| #200 0.075 109 Fine Sand 8.91 0 i
(rm) “%Fincr bo— .0 [{+] 20 30 40 50 0 70 80 90 100 o
- 0.036 9.6 LIQUID LIMIT (LL)
S 0.023 8.9
g 0013 8.4 Fines - ' ATTERBERG LIMITS
::,:’ 0.0094 15 Siltor Clay 10.94 M, (7% PL Pl SpG (assumed)
£ 0.0067 73 [o8 | - 38 | 17 | 270 |
s 0:0033 6.1
= 0:0014 52
DESCRIPTION: | Strong brown (7.55 YR 5/6) clayey gravel with sand TECH JR
- DATE] 11/3/2004
USCS: GC_ ] — REYIEW MB °

- Golder Associates Inc. _
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May-05 _ 053-2203-0001
PARTICLE S1ZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318
PROJECT NAME: Kaiser HillVRocky Flats Field & Lab
Con arL Denad Boex  SAMPLEID: DRS-01 . Depth(f): -
‘ ™ . TYPE: Pail
: 100 e I g4 A S DR WO B L P !
! ' ! :
i 90 ; i
' ; \ » :
80 } \ i
[}
“ e 70 1 -
P 60
a \ i
5 50
s |
l \
n 40
e X
30 ‘ :
20
10 Lt | E
- I \
F"“""*—o—
0
1000 100 10 1 "ol 0.01 0.001
Particle size in millimeters .
Coarse I Fine Coarsc I Medium I Fine Silior Clay
‘ COBBLES GRAVEL SAND FINES
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_ #100 0.2 39 . 1] _ 10 20 . 30 40 50 60 10 < 80 %0 100 1o :
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Fines 333 T T
ATTERBERG LIMITS
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DESCRIPTION: | Yellowish brown poorly graded gravel
T uses:[_GP__ ]
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DESCRIPTION: | Yellowish brown poorly graded gravel

USCS: GP I
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